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AJg  ISVESTIOATIOir  Of  AN  EXPCtlMBNTAL  CALIBER  .22 
HIGH-VELOCITY  BULLET  FOR  RIP  US  (PyCUS8IFiaD) 


AUTHOR  ITT  r  CKDTS 
PRIOR ITT  »  1  C 


THIRTY- FIFTH  REPORT  CS  PROJECT  SO.1  TS1-2 


DATES  CF  TESTi  6  SOVEHBXB  195U  TO  22  SEPTEMBER  x/j5 


OBJECT 


To  investigate  mm  Interior*,  exterior-,  end  terminal- ballistic  properties 
of  aanaltlon  employing  an  experimental  oaliber  .22  rifle  bullet  designed  by 
Develop— fc  and  Proof  S»rvioee  at  Aberdeen  Proving  Ground. 

summer 

A  oontract  wom  negotiated  for  fabrleatlm  of  5000  erperlawte.1  caliber  .22 
high-velooity  rifle  bullets  In  aooordanoe  with  a  design  proposed  In  Devwloy- 
nent  and  Proof  Srvrvioss  Thirtieth  Report  on  Project  So.  TSL-2.  The  bullets 
procured  were  leaded  In  re- formed  caliber  .JO  Light- Rifle  (7*62  sat  SATO) 
cartridge  eases  with  suitable  ooapcntnts,  to  give  a  stunle  -velocity  of  approx- 
ixately  JJLfOO  fps.  In  aooordaaoe  with  previous  proposals  in  the  Report  sited 
above.  This  mss  ml  tlen  sat  fired  In  test  weapons  for  determination  of  velocity, 
accuracy,  s+»bility,  ballistic  coefficient,  and  penetration  in  certain  targets. 
By  arrangement  with  the  Medloal  Division,  Biophysics  Branch,  of  the  Araqr  Chemical 
Center,  a  wound- ballistic  evaluation  of  the  experimental  wamanltlon  was  sad*  by 
that  agency,  and  results  of  that  evaluation  oomprlse  Appendix  C  of  the  present 
Report.  For  purposes  of  oesrenlsnt  comparison,  sons  data  h#>:\  been  Included 
for  standard  types  of  oaliber  .JO  sisamitlon  -  principally  ^  lead-cere  1C 
ball,  which  is  the  standard  round  most  nsarly  oewparable  te  be  experimental 
Mcanxitien  tested. 

COSCLOSICBS 

The  anssmitien  employing  the  experimental  oaliber  ,22  ST  rifle  bullet  was 
superior  to  caliber  .30  1C  ball  with  respect  te  impact  v* lenities,  flatness  of  «~ 
trajectory,  deflection  by  orose-wlnd,  perforation  of  armor  plate,  perforation  of- 
bslastc,  penetration  of  nine  beards  at  £000  yards,  lightness  of  recall,  and 
lightness  of  weight.  With  respect  to  over- all  vernal- ballistic  performance,  it 
approximately  equal  to  oaliber  .30  ballots  with  which  it  was  compared*  The 
accuracy  of  the  test  bullets  was  excellent  wham  Hffi  propellant  was  used,  and  very 
good  when  XU87-2  ball  propellant  was  used  If  ohreae-plKted  bores  were  employed, 
but  the  £487.2  ball  propellant  available  gave  objectionable  feullng  even  in 
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ohrceae-plated  bores  and  intolerable  fouling  in  bore*  which  sere  not  ohrone- 
plated. 


HBCQWBSDA.TICSS 


It  la  ran— ami  ail  that  uaing  forces  be  invited  to  oeaoent  on  results  of 
the  testing  described  here* 

Contingent  upon  the  using  forces '  expression  of  further  interest*  it  is 
reomoModed  that  additional  weapons  and  aaeamitia®  be  procured  for  further 
engineering  develojaaant,  and  for  etsoh  evaluation  a  a  using  ferees  *agr  desire 
to  nek*  at  that  tine. 
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I  bttroditctiok 

A.  DISCUSSION 


1#  Ai  s  roiult  partly  of  theoretical  aond  derations,  and  partly  of 
experiences  and  observations  of  engineers  at  this  station  with  high-velooity 
noiv  military  weapons,  it  was  fait  that  sows  advantages  might  aoorua  from 
investigation  of  high-velocity  cartridges  in  military  shoulder  arm*.  In 
i^ril  1952,  verbal  authority  ms  granted  by  the  Director  of  Dwveloonent  and 
Proof  Sorvioea  and  the  Chi  of  of  the  Ante  and  Aiwunttian  Division  at  thio  station 
to  proceed  in  thig  endeavor  is  suoh  manner  as  not  to  interfere  with  the  oouree  of 
assigned  development  testing  under  direction  of  thn  Offioe  of  the  Chief  of 
Ordnance,  Attention  m a  first  devoted  te  dove loft  sent  of  a  snail  high- velocity 
cartridge,,  adaptable  to  a  weapon  gush  as  the  M2  carbine*  present  statue  of 
that  effort  is  described  in  the  Twenty-Fifth  and  Thirty-Third  Report*  tea  Project 
Ro.  Tfll-2.  Concurrently,  however,  investigation  ms  progressing  on  a  high- 
velocity  cartridge  of  higher  energy  level,  having  dimension*  suitable  for  use 
In  rifle  mechanisms.  Meanwhile,  at  the  direction  of  the  Offioe  of  the  Chief 
of  OrdnenoSp  on  2  June  1953,  the  work  an  high- velocity  msalX-oaliber  cartridges 
In  Development  and  Proof  Services  at  this  station  was  removed  from  a  not- to- 
interfere  states  and  continued  at  an  accelerated  pace  an  an  assigned  project# 

The  initial  report  on  a  high- velocity  small-caliber  round  fear  employment  in 
rlilee  la  the  Thirtieth  Report  cm  Projeot  Ho.  T81-2,  published  22  April  I95U1 
the  present  report  describes  a  continuation  cf  that  development  effort# 

2.  In  the  provide  report  (Development  and  Proof  Servloea  Thirtieth 
Report  on  Project  Ho#  TE1-2)  sene  ooasi derations  of  t  heor Jtioal  advantages  of  a 
saoll-oa  liber,  high- velocity  cartridge  for  theulder  weapons  were  discussed. 

Ac  a  aeons  of  investigating  sens  of  these  considerations,  amesxnltlon  ms 
prepared  using  modified  components  of  certain  eoneereial  and  military  amaaltlon. 
Rone  test  weapons  and  an  automatic  rifle  were  fabricated  or  adapted  to  fire  the 
experimental  axasunitlcm,  and  some  preliminary  testing  mg  conducted.  The  results 
of  this  testing  indicated,  first,  that  the  experiment  me  euffiolestly  prais¬ 
ing  te  justify  further  pursuit,  and,  seoeodly,  that  the  next  logical  step  me 
the  design  of  a  mnUkoallber  bullet  having  acceptable  military  ohameteristiea 
for  rifle  use#  Suoh  a  bullet  ms  designed,  its  ballistie  properties  were 
estimated,  and  the  eharaeterl sties  of  a  eartrldge  employing  the  proposed  bullet 
were  described  in  an  appendix  to  the  aforementioned  report,  Preourewout,  for 
testing  purposes,  of  umaatitien  of  t  he  proposed  type  ms  reoomeaded# 

3*  Subsequent  to  publication  of  the  Thirtieth  Report  on  Project  Ho# 
TS1=2,  authority  me  grouted  te  proceed  with  procurement  of  ballets  of  the 
proposed  design.  This  ms  ace  emll  shed  by  ooctrwot  with  the  Sierra  llaimf featuring 
Company,  of  Whittier,  California.  The  original  quantity  procured  for  these 
testa  wo#  5000,  but  prior  to  publication  of  the  present  report,  additional 
quantities  (approximately  100,000}  were  ordered  by  otlier  agencies,  on  the  basic 
of  early  results  of  the  tests  described  here,  for  their  own  experiments#  The 
present  report  deals  with  sons  perforwesue  oh&rwoterlstiee  of  the  ammmitloj* 
assembled  with  the  bullets  of  the  original  lot  of  5000. 
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Li.  The  following  quotation  has  been  extracted  from  DISCUSSION 
of  the  Thirtieth  Report  oil  Project,  No.  TS1-2j  nSoas  evident  advantages  of 
the  email- caliber  high- velocity  cartridge  are  reduction  In  recoil,  none  saving 
in  weight,  greater  flatness  of  trajectory  over  effective  rifle  ranges,  and 
Improved  mustle-camponoator  efficieney  owing  to  the  high  ratio  of  charge 
weight  to  bullet  weight.  Some  foreseeable  disadvantages  Include  difficulty 
in  producing  special-purpose  bullets  such  as  tracer  and  incendiary,  increased 
erosion  as  a  consequence  of  higher  velocity,  and  some  reduction  in  Impact 
energies  and  penetration  in  certain  media.  These  disadvantages  seem  to  be 
wet  important,  hcmewwr,  in  a  mo ;dne  gun  round,  and  cuoh  less  important  in 
rifle  aanunition.  It  war,  oenridered  likely  that  a  net  advantage  of  the 
small- caliber  high-velocity  round  would  be  largely  contingent  upon  acceptability 
of  the  premise  that  rifle  and  machine  gun  axsamltion  need  not  be  interchangeable 
A  quantitative  evaluation  of  same  of  the  characteristic*  olted  above  were  In¬ 
vestigated  in  the  tests  described  in  the  earlier  report.  The  present  repert- 
i«  primarily  intended  to  present  data  on  thee#  characteristics  which  have  been 
changed  by  employment  of  the  newly  designed  bullet.  for  convenient  referavoei, 
however,  ecm  data  on  other  characteristic*  have  been  extracted  f ram  the  earlier 
report,  and  are  presented  here  again. 

B,  REFERENCES 

1.  Authority  for  thia  teat  la  contained  in  teletype  QED  I5I48  dated 
7  January  1955,  a  oopy  of  whioh  eoaprisee  Appendix  A  of  thia  re  pert, 

2,  Technical  References  include  the  following* 

a.  Twenty- fifth  Report  on  Project  Re,  TSL-2. 

b.  Twenty- eighth  Report  on  Project  Ho.  TS3A2. 

e.  Thirtieth  Report  on  Project  So.  TSi-2. 

d.  Thirty- third  Report  on  Projeot  So.  782^2. 

e.  Firing  Record  Ho,  5-1/501  (Appendix  S)» 

fc  Medical  Laboratories  Reeoareh  Report  Re*  291  *  "Bound  Bailie titf* 
Aesesetmnt  of  the  .?0  Caliber  T21  Ball,  tlv»  ,J0  Caliber  Anwer  Piercing  MS  Ballet, 
and  the  .280  Caliber  United  Ungdme  lead  Core  Ball",  dated  June  195b. 

g.  iesdieel  laboratories  Research  lieport  Ho.  4  "Wound 

Ballistics  Assessment  of  an  Sxperissentai  .22  Caliber  Tmad-eere  ifigh-Veleclty 
Rifle  sail  1  CamparivQaa  with  f *62.  mi  SATO  (.JO  Caliber  T'2l)  Rifle  Bali" ,  dated 

(Appendix  c). 

II  DBBCRIPTICT  OF  MATERIEL 

A*  The  sxperiaontal  bullet  designed  for  these  testa  ia  of  conventional 
load-oore  ball  construction,  5ias  a  gi  ldltng- metal  Jacket,  a  ceven-oaliber  tangent 
©give,  and  a  nino-dogree  boafetail  of  approximately  ,8-oali'ber  length.  It  ifl 
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soantinUy  a  ..^rfi-caliber  homolo.njuo  of  fcha  obaeloto  oaliber  .30  W.  ball. 

A  drawing,  of  Lb 9  bullet,  bogotnor  with  sons  further  deBoriptiom  and  estliaatod 
Xnlliatic  properties*  appeared  in  Appendix  F  of  the  Thirtieth  Report  on  Project 
TSl-2.  The  dimension*  of  tha  test  bullet  eoaifora  to  those  of  the  design 
drawing  (Appendix  D)  except  that  the  actual  weight  is  slightly  greater  (about 
two  grains)  thaji  the  calculated  value  of  "approximtely  66  grains*#  The 
aercxt-TMualo  properties  closely  appraarimte  those  ostimted  at  the  time  the  bullet 
ms  designed. 

B.  The  cartridge  oaee  for  the  experimental  annual tl on  was  the  modified  and 
ru- formed  caliber  .30  FI  T1J23  oase  described  in  the  Thirtieth  Report  on  Project 
No.  TS1-2,  a  sketch  of  iWiich  is  included  in  Appendix  D  ef  the  present  report* 

C.  The  propellant  employed  for  "service*  loads  of  the  experimental  ammuni¬ 
tion  is  of  Eastern- ball  type,  designated  X  UQ7.2,  intended  originally  for 
hign-veloolty  3Cfam  aircraft-gun  cartridges  such  as  the  T206OL0.  It  is  not 
c«npl«tely  suitable  for  the  experimental  caliber  *22  Munition,  producing 
fouling  in  the  bore,  wld. oh  accumulates  very  rapidly  unless  ohretao- plated  barrels 
are  employed.  It  does  meet  (and  slightly  emceed)  the  anticipated  velooity  level 
upon  ahioh  ballistlos  for  the  proposed  0  art  ridge  nwre  estimate*!*,  however,  and 
was  the  most  nearly  suitable  propellant  available  at  the  time  of  these  tests. 

As  indicated  in  the  Round-by- Round  data#  sons  firing  was  done  with  EUR  1+35° *  with 
no  evidence  of  troubles  one  fouling,  but  neither  the  effective  burning  rate  nor 
gravimetric  density  of  this,  or  other  MR- type  propellants,  wore  suitable  for 
attaining  marlins  capabilities  of  the  socperlmental  cartridge*  a  ball- propellant 

load  mu  therefore  selected  far  the  "service"  0 barge. 

D.  The  weight  ef  a  complete  round  of  the  experimental  caliber  .22  cartridge 
le  approximately  290  grains,  as  0 (spared  to  about  396  grains  for  a  round  of 
caliber  *30  M2  ball. 

K.  The  proof  weapons  employed  for  the  experimental  cartridge  wore,  exoept 
for  necessary  differences  associated  with  caliber,  similar  to  standard  caliber 
,30  ftoeuraey  rifles  (D7692088)  and  pres.  -  gages  (D20692&)*  Barrel  length 
in  each  weapon  was  22  inohag.  Groove  and  bore  diameters  wore  approximately 
.22}*  inches  and  .219  inches  respectively*  tad  barrels  had  six  lands  with  a 
uniform  right-hand  twist  of  one  turn  in  ten  inches#  or  cos  turn  in  eight  inches, 
as  noted  in  the  firing  data#  One  barrel  with  ten- inch  lead  of  rifling  was 
ohrasm-pJjated  by  the  Marker  Machine  Company  of  Charleston#  Illinois 1  the  other 
barrels  were  uaplated.  All  barrels  wore  obtained  fren  rifled  blanks  produced 
by  the  Apex  Rifle  Company,  Bun  Valley,  California. 

Ill  DBEAII3  OF  TBST 

A.  PR0C®URB 

1.  fabrication  of  proof  weapons  ms  accomplished  in  the  experimental 
gunsmi thing  shop  of  the  Infantry  and  Aircraft  Weapons  Division  at  this  static®. 
Insofar  as  possible,  tooling  described  in  the  thirtieth  Report  on  Project  bo. 
T61-2  ms  utilised*  The  only  important  new  facilities  required  were  weapons 
having  0-inoh  and  i£>-inoh  loads  of  rifling  for  the  newly  designed  bullet#  instead 
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of  the  Llj-inoh  lead  of  tho  weapon*  used  in  the  earlier  testa*  It  was 
anticipated  that  testa  with  8-inoh  and  lCK-inoh  twist*  would  yield  data  upon 
whloh  a  firs  ohoioe  of  rifling  lead  for  the  now  bullet  eould  be  acute ;  it  had 
previously  been  eatimated  (of.  Thirtieth  Report  cm  Project  No.  T81-2)  that  a 
nine- inch  lead,  would  be  approximately  eorreot. 

2.  To  establish  a  euitable  charge  with  the  new  bullet,  firing  was 
ooadueted  in  a  locally  fabrioated  oaliber  .22  0V  pressure  gage.  Procedures 
were  generally  in  aooordanoe  with,  those  prescribed  for  small- anus  pressure 
beute  in  0RD-SI608-PI,  Voluas  III,  of  the  Ordnance  Proof  manual.  Tbs  intent 
m#  to  obtain  the  highest  possible  velocity  within  a  "copper"  chamber  pressure 
of  52000  psi.  All  loading  was  done  on  a  Pacific-type  reloading  pre**,  using 
locally  fabricated  dies  for  oase-f  erasing,  reel  sing,  cund  reloading  operations. 
Charge*  for  charge-establlchnBnt  were  weighed  on  a  nodi  fled  analytical  balance, 
and  thereafter  were  thrown  from  a  volume-trio  raes.su re , 


%  To  establish  the  velocity  level  of  tho  ajonauaitian  assembled, 
relocity  series  were  fired  in  accordance  with  presort bed  Proof- UarmaJ.  procedures, 
employing  locally  fabricated  accuracy  rifle*  (Hum  barrels),  as  r.sted  in  Hound- 
by- Round  Data  . 

k*  Accuracy  testing  was  oonduotsd  at  100  yards  and  at  600  yards,  in 
the  Banner  prescribed  by  CRD-M508- PII,  Volus*  III,  Initial  attempts  with  ball 
propellant  were  unsuccessful,  however,  as  group  sites  increased  systematically 
and  rapidly,  after  o leaning  the  barrel,  as  a  o<*i sequence  of  aoouaulating  fouling. 
Efforts  were  Bade  to  obtain  another  ball  propellant  with  suitable  ballistis 
properties  and  less  tendency  tc  produce  fouling,  but  these  efforts  were  un¬ 
successful  inaanunh  as  no  existing  prepellast  was  satisfactory,  and  the  Halted 
quantity  of  assaxrdtion  involved  did  not  Justify  procurement  of  a  special  lot* 
in  accuracy  rifle  (ifiasn  barrel)  was  then  c Krone- plated  in  *a  effort  to  alleviate 
the  fouling  prcblea,  and  this  barrel  was  fired  fer  nineteen  oonseoutlvv  ten-shot 
groups  at  600  yards,  without  cleaning,  te  observe  the  aoewsmlaticn  of  fowling 
end  the  effect  oa  accuracy,  for  omparlscn,  the  chreee-plated  barrel  ms 
thoroughly  cleaned  after  having  fired  appraslaabely  200  bell- propellant  loads, 
and  sixty  loads  using  BIB  k33°  propellant  were  fired,  the  last  fifty  of  these 
being  used  fee  mke  five  ton- shot  groups  at  600  yards. 


5.  To  establish  drag  characteristics  of  the  experlxaratal  bullet, 
firing  was  ecndueted  at  ranges  of  200,  600,  1000,  and  2000  yards  far  weasttrsnmb 
of  remising  velocities.  Frcss  these  data,  standard-condition  impact  wleoitdec, 
maaining  energies,  ernes- wind  deflections,  asodauta  ordinates,  end  elevations 
Tot  tbs  sdfperiaBzib&l  awmeutaon  were  calculated  by  method#  deeerlbed  in  t  he 
Twenty- oijjrth  he  port  cn  Projeot  No.  TSL-2  and  the  uswal  Siaooi  method*  applioable 
to  flat  trajectories. 


To  obtain  aom  inf  ©nation  on  terminal  -fealil  sti®  properties  of  the 
assault  ion,  penetration  teste  were  fired  against  he  list*  and  against 


Data*  Oaliber  .JO  Dali  MS  tununltion  was  ueed  fer  eentrol  where  ©enparable 
data  for  the  oaliber  .JO  round  wwre  net  otherwise  available.  Data  were  alee 
obtained  an  a  pine-board  target  at  2000  yard#,  in  conjunction  with  exterior- 
bailistle  test#  at  this  rang#. 
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7*  To  determine  the  naxiasAa  lead  of  rifling .which  vpuld  produce 
adequate  stability  /or  tha  ancperinontal  ballet  under  anticipated  field  con¬ 
ditions,  yaw-oard  firing  was  o on ducted  from  barrels  with  6- inch  and  10-lnoh 
leads*  These  data  were  reduced  to  yield  standard  stability  factors,  from  which 
data,  recoBsaaodAticei*  could  be  wade  as  to  a  desirable  j,«®,d  of  rifl‘  3g  for  fttbare 
weapons  employing  the  newly  designed  bullet*  More  ©gmplete  procedures  far  these 
tests  are  contained  in  Firing  Record  Ho.  S-!j.6£Cl,  whioh  oowprlaea  part  of  Appen¬ 
dix  B  of  this  report* 

8*  Inaasuoh  as  reoci  1-peadulum  data  ware  taken  for  the  Thirtieth 
Report  <c  Project  Ho*  TE1-2  using  a  65-grain  bullet  and  ii2*6» grain  oharge*  these 
tecta  were  not  repeated  for  the  new  experimental  ewamiticn.  Since  the  new 
(unmdtlon  employs  a  68- grain  bullet  and  51-grain  charge*  the  effect  of  these 
changes  ms  owsldered  sufficiently  mall  to  be  calculated  from  the  previous 
data  with  acceptable  aoowraoy.  This  calculation  ms  hosed  upon  smeared  quan¬ 
tities  far  tbs  new  emusition,  exoepb  far  effective  exit  veloolty  of  the 
propellant  gases*  which  ms  as  earned  to  be  the  asm  as  that  measured  in  the 
earlier  testa  with  the  63- grain  bullet.  Data  for  the  caliber  .50  M2  ball 
cartridge  are  presented  for  comparison* 

9.  By  arrangement  with  the  Biophysics  Division,  Chemieel  Corps 
Uedloal  laboratories,  Arny  Chard  cal  Center,  Maryland,  wouad  -ballistic  studios 
of  the  experimental  Munition  wore  aade*  Preoeduree  for  them  studies  are 
given  in  MLKR  No*  ,  whioh  ewaprims  Appendix  C  of  this  report* 


B*  RESULTS 

1,  As  a  result  of  charge- establishment  firing  reported  in  Appmdix  B* 
a  oharge  of  51*0  grains  of  X  1*87*2  ms  soloetod  for  "sorvioo*  leading.  A 
twenty- round  velocity  series  ms  fired  with  this  oharge  in  an  aoouraoy  rifle 
with  teo-lnoh  lead  of  rifling*  and  a  t maty  round  pressure  series  ms  fired 
1*  a  gage  with  eight- Ieoh  lead*  Only  aartrroobsd  data  eould  be  obtained*  of 
course,  sine#  calibration  components  for  the  expert  mantel  ansmltlon  are  not 
available*  A  tabulated  summary  follows  1 

Telocity  dories* 

Average  If*  fpo  at  78  ft* 

Oorresponding  MV,  fpe 
Srtrem  Variation,  fpe 
Standard  Deviation,  fee 

Pressure  Seriesi 

Average  Chasteer  free  sure,  pel  (Cu)»  51985 
Kxtrem*  Variation,  pel  1  5^00 

Standard  Deviation*  P*i  •  1010 

Average  S.P. Velocity, fpe  at  78  ft  1  3575 


2.  The  results  of  Mann- barrel  aeeuraey  testing  are  summarised 
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a,  Initial  test a  fired  at  100  yards  with  a  oharge  of  h3» 0  grain® 
of  U4H  U35O  gave  the  following  average  result*,  baaed  on  four  ten-shot  targets, 
in  an  indoor  range i 

Ebctrewo  Vertical  Dispersion,  Inches  i  1.20 

&ctreas  Horissital  Dispersion,  Inches  i  1,55 

Htctreras  Spread,  Inches  t  i°bh 

b#  Two  ten- shot  groups  at  100  yards  from  an  accuracy  rifle  were 
taken  simltanceunly  with  the  20-shot  velocity  series,  using  hl*0  grains  of 
X  U87.2  propellant,  and  giving  the  following  average  group  dimension*! 

Estrenw  Vertical  Dispersion,  Inches  1  1,15 

Extreme  Foriior.tal  Dispersion,  Inches  1  1,59 

Extreme  Spread,  Inches  1  1,55 

0,  In  an  accuracy  test  at  600  yards,  using  an  unplated  accuracy 
rifle  (Mans  barrel)  and  a  51- grain  oharge  of  X  Itu/ ,2  ball  propellant,  groups 
increased  from  3»»-lneh  moan  radius  to  12,6-inoh  mean  radius  in  the  firing  of 
forty  rounds.  Inspection  of  the  bore  revealed  a  heavy  aaeuailatlon  of  f cull eg. 
Upon  removal  of  the  accumulated  fouling  from  the  bore,  three  ten-shot  groups 
were  fired.  The  first  two  groups  gave  swan  radii  of  2,7  and  h»6  inches, 
respectively,  and  go?  round  of  the  last  group  missed  the  6®6-foot  target,  where¬ 
upon  firing  was  suspended  because  of  rapid  re- accumulation  of  fouling.  Individual 
group  measurements  are  given  in  Appendix  D, 

d«  Using  a  barrel  with  a  ohrene-plated  bore,  19  ten* shot  group*, 
fired  without  cleaning,  yielded  an  average  mean  radius  of  U»f)6  inches  at  600  yards, 
using  the  ball- propellant  lead  described  In  paragraph  2  C.  above.  There  ms 
sons  evidence  that  dispersion  increased  during  the  first  forty  or  fifty  rounds 
after  cleaning  the  bore,  and  inspection  of  the  bore  after  5®  rewind*  shewed  some 
aoouBuXatlow  of  fouling.  The  dispersion  did  not  appear  to  increase  further  after 
about  fifty  rounds,  and  inspection  of  the  bore  after  about  200  rounds  did  not 
indicate  appreciably  more  fouling  than  ms  observed  at  5®  rounds.  Dimensions  of 
individual  groups  are  given  in  Appendix  B,  A  atsmury  of  gr«»p  dimensions,  in 
Inches,  for  the  19  ten-shot  targets  at  600  yards  is  as  follows! 

MR  MVD  MH)  BVD  ,  BHD  BS 


Ojroup  of  smallest  MR  5*°  2,9  2*3  9*5  9*7  1®*^ 

Croup  of  largest  IK  6,6  5*1  5*5  1?*4_  13*5  17*5 

Average  of  all  groups  4*56  5*1®  •  2*65  12*31  11*77 


After  thorough  oleaning  of  the  ohrene-plated  barrel  referred  to 
in  paragraph  2  0.,  above,  five  ten-shot  groups  fired  with  a  It2*-grair  charge  of 
IMP.  1(350  propellant  yielded  an  average  swan  mdius  of  3,1  Inches  at  (00  yards. 
Inspection  of  tho  bore  indicated  no  appreciable  aecuaulatian  of  fowling.  Individual 
target  measurements  are  given  in  Appendix  B,  and  a  euwnary  of  tho  five  ton- shot 
groups  follows! 
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MR 

MTO 

MHD 

JSVD 

BED 

ES 

Group  of  its*  1  lent  MR 

2.2 

1-9 

1*0 

7*0 

4.7 

B.5 

Group  of  largest  MR 

3*7 

3*0 

1*7 

10.U 

7-6 

11.2 

Average  of  all  greup* 

3-1 

2*1. 

1*6 

8.9 

6.7 

10.0 

f.  For  purpooee  of  eompariHun,  the  follewinr  data  war*  extracted 
fron  the  Third  Report  or  Project  No*  TS1-2,  and  represent  average dLaenslons  ef 
fifteen  t«n-*hot  group*  (fir*  group*  from  each  of  three  barrel*;  at  600  yard*, 
with  o*  liber  *30  1C  ball  wanmitlom,  let  nunbor  FA  4059.  The  applicable 
■peolfloation  require*  an  average  aeon  radius  not  greater  than  7*5  inches  >  lab 
nuaber  FA.  4059  is  of  approadunately  average  quality* 


MR  UVD  MED  EVD  BHD  E8 


Average  of  15  group*  5-44  3*52  3*66  12*79  l4»44  17 *1$ 


3*  Detailed  r**ulte  of  reanining-veleelty  j»MpirMMnts  are  eitrbftined. 
in  Appendix  B.  These  data*  upon  being  reduced,  yield  the  following  trajectory 
eiiaraoterleblo*  applicable  to  standard,  surface*  atssoipherle  condition**  A 
nit  ale  velocity  of  3U00  fpa  ha*  been  used  Instead  of  the  value  of  abcut  3430  fP* 
whioh  was  attained  with  the  30m  propellent;  the  3400  fpe  1*  regarded  a.i  a  o«e- 
■ervative  estimate  of  voleoity  attainable  In  production  leading.  Value*  for 
caliber  .30  ball  16  munition  have  been  Included  for  os*pari*on  is  the  f  ellenlag 
tablet 


RAJGX 

velocity. 

unaoi. 

ft-lbe 

MAX.ORDIHlTI.fb. 

KLSVATZOV.alle 

lude 

Cal*. 22 

Cel. .30 

Cal. .22 

Cal.. 30 

Cal.. 22 

Cal. .30 

Cal. .22 

Cal. ,30 

0 

&P0 

2796 

1759 

3653 

0 

0 

0.0 

0.0 

100 

3149 

2500 

1506 

2E56 

*0? 

.05 

0.4 

0*6 

200 

2905 

2364 

1261 

1696 

.IS 

.22 

0.9 

1-4 

300 

0670 

1062 

1573 

.36 

*54 

1.5 

2*2 

1*00 

2441 

eM.j 

905 

1269 

.70 

1.1 

2*1 

3*2 

500 

1753 

71*8 

1043 

1*2 

1.6 

2.8 

4.3 

2007 

1568 

612 

$4 

1*9 

3.0 

3*6 

5*5 

700 

180L 

1396 

493 

661 

2*9 

4-5 

4.6 

7.® 

800 

1616 

1239 

396 

50L 

lu2 

6-7 

5-7 

8.6 

900 

1446 

mo 

317 

m 

6.0 

9.6 

o»9 

10*8 

1296 

103a 

255 

361 

8.1* 

X3-5 

8.3 

13*3 

1500 

935 

731 

133 

181 

— 

— 

mt  mww 

— 

2000 

776 

1*96 

91 

83 

— 

o«-a 
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EFFECT 

cr  io-ypH 

OROBSTOID 

IB  FEET  AT  TAM  ST 

RANGE 

Tarda 

Caliber 

.22 

Caliber 

.JO 

RAJIGB 

Yard* 

Caliber 

.22 

CaUber 

j39 

100 

200 

300 

boo 

.06 

.22 

•1a8 

.92 

-06 

•27 

.614 

1.22 

GOO 

600 

800 

1000 

1.5 

2.3 

Lm6 

8.1 

2.0 

3.1 

6.3 

11.0 

2a.  The  result*  of  aim*  fair  hito  on  &  targe*  of  thro*  oourtoo  of 
one- inch  pin*  beard*  spaced  at  one- inch  interrale  at  2000- yard  rang*  gan 
ooegilat*  perf oration  of  three  boards  (tbo  astir*  target  thioksoua)  on  eight  rounds 
and  ponat ration  of  2  SA  board*  on  on*  round. 

5.  Keoult*  of  penetration  tort*  anlnrf  l/Viaoh  homogeceoixo  armor 
plate  (BHI  362a)  and  Ml  helmet*  are  sumnarlted  below  for  the  experimental  oallber 
.22  cartridge,  adth  oallber  .JO  K2  ball  for  oemparleee' 


TABOST 

SAAOB 

Caliber 

PAIS 

ensriAZ. 

eCOMRJTB 

OGOBIPUSTI 

m% 

Id*. 

AMO. 

HITS 

PSXBTBATZOn 

PHBKTSATZaHB 

PBBPCKATIOK 

Flat# 

100 

.30 

5 

0 

0 

5 

Plate 

150 

•30 

5 

5 

0 

0 

Rat* 

300 

.22 

5 

0 

0 

3 

Rate 

S 

.22 

5 

1 

0 

k 

Rate 

.22 

5 

2 

0 

3 

Plate 

1*50 

.22 

*5 

5 

0 

0 

Helmet 

900 

.50 

6 

3 

2 

1 

Helmet 

1000 

.JO 

K 

3 

2 

0 

Helmet 

1000 

.£2 

5 

0 

0 

5 

Helmet 

1100 

.22 

5 

1* 

0 

1 

e  Approximately  a*  defined  In  QBD  M606  Ft,  Vol.  127*  QPM  7-17* 

complete  perforation  -  Bullet  passes  through  plate  «•  at  least  one 
■ids  of  helmet. 

Complete  penetration  -  Ballet  opens  oraok  through  but  does  met 

pa a*  hknrugix 

Partial  penetration  -  Any  fair  hit  nhieh  i*  not  «ltM,n  definitions  abere, 

6.  The  standard  stability  faotoro  of  the  oxperlmeatal  ballot,  determined 
from  yws-oard  Urine  with  barrelo  ef  8»lmsfc  and  10-ineh  helot*  at  "eerrlee*  ausslo 
Tolrolty  ef  about  JBaP 0  fps,  are  cuamrlsed  beloei 
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TWIST 

AJOIKHT 

8BLT  ATM. 

STABILITY 

(inches/tura) 

TEltPKRATURE 

D BUS IT1 

rACTCft 

1C 

Standard 

1.00 

1,16 

9 

Ci 

Standard 

n  i  -a  .. j 

-65°P. 

1.00 

1  AA 

lJt2 

1  Ol 

W 

10 

1.J8 

A*V1 

o.Q6 

9 

-65°T. 

i.je 

1.09 

8 

-65*?. 

1.58 

1.31 

7-  P.aooil  charact6ri«tic*  of  the  experimental  ammltlon,  obtained 
by  computation  frr*u  results  reported  in  the  Thirtieth  Report  on  Project  Mo. 
TS1-2.  and  allowing  for  changes  in  bullet  and  charge  weights,  are  &e  given 
below,  with  data  for  oalibor  .JO  1 B  ball  included  for  osmparleca. 


CHARACTERISTICS 

W/c  OKPBSiATOR 

v/o  GGMPnSATGR 

Cal. .22 

Cal. .30 

Oal.^2 

Cal. .30 

Resell  Mnentun,  lb-see 

1.56 

2,16 

2.23 

2.68 

Smoeil  energy,  ft-ibs,  7-lb  rifle 

5-6 

10.7 

11*3 

16  *6 

Resell  energy,  ft- lbs,  ft- lb  rifle 

4o9 

9.3 

9.9 

16*6 

Beeail  energy,  ft-lba,  9-lb  rifle 

8.3 

8.0 

i2.e 

8.  The  following  remit*  are  bated  upon  analyel*  of  wound- bal  11  rfcio 
data  by  the  Cheadoal  Corps  Medical  Laboratorle* ,  tus  reported  In  1 OKS.  Ve. 
which  oamprlaea  Appendix  C  of  this  reoerd.  The  entry  opposite  "Max.  Cavity 
Vaham*  Is  the  approximate  avwage  t eagerary  aad—  oavlty  velwee  produced  by 
penetration  of  the  ballet  Into  a  tisane  model,  which  tonal  at*  of  a  cylinder  of 
20^  gelatin,  12  on  long  and  12.6  cm  in  diameter,  the  path  of  the  bullet  being 
approximately  axial  within  ths  blook.  Reuad- by- round  ebssrvatioms  e*  nudoum 
oavlty  volssss  ars  given  la  Appendix  C,  which  appendix  also  c  Total  ns  remits  of 
firing  against  experimental  ardaala  at  rangsa  up  to  abcui  1000  yards,  end  seetains 
aa njr  other  data  of  aignifloanss  in  a  wound- bain  rile  cosparieea,  lad)  these  other 
data  oanast  conveniently  be  euanarlaed  far  presentation  here.  The  earl  is  a* 
temporary  cavity  vcluae  la  probably  the  nest  algal floast  single  nweerleal  criterion 
of  wounding  jxwwr,  and  la  presented  here  at  the  risk  «f  quoting  out  of  context 
fron  the  Uedioal  Laboratories  asseareh  Repeat,  but  for  oeoplste  experimental 
data,  attention  la  hors  Invited  to  Appendix  C,  nhoro  the  wound- ballistic  results 
appear  in  their  entirety.  Data  fur  Caliber  *5®  «£  ball  »*r©  set  available,  hot 
in  the  tabular  susmury  below,  data  are  presented  for  the  caliber  *30  AP  IS  bullet 
(for  ehleh  data  are  available  in  tbe  reference  oited  in  paragraph  ZB  2  f.)  for 
comparison) 
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Cal^  .2?  m _ Cal.. 30  AT  Mg 

*  32H  to  2110  33^ 

*  102  to  300  2U2 

113  3i*0 

i;7  cr 

*4  I  Jj 


*  Because  sons  bullets  tumble  and  soma  do  not,  data  are  widely 
aoattsrsd,  and  average  raluea  are  not  signlfioantj  figures 
are  therefore  given  only  to  lndloato  the  range  of  values. 


C.  0BSBRVATI0H8 

1.  Bam  theoretlo&l  advantages  of  email- caliber  high-veleoity  bullata 
vers  discussed  at  length  In  a  previous  report  on  thla  eubjoot  (tho  Tlilrtieth 
Raoort  on  rrojeot  No.  TS1-2),  and  thone  discussions  will  not  be  completely 
ras,t*.,r?tad  he™,  briefly,  tha  advantage*  inoluda  iaqjroved  burst-fire  accuracy 
(oopooially  with  uutale  compensators),  greater  fl&tneee  of  trajoclory ,  reduction 
In  raooil,  increased  impact  velocities,  and  gone  saving  in  weight.  Disadvantage# 
inoluda  lifritutiwia  in  performance  of  special- purpose  bullets  such  as  tracer  and 
Incendiary,  and  look  of  interchangeability  with  mohine-gun  omuidtlon.  Tha 
question  Ha  a  often  arleen  ae  to  whether  scrw  measure  of  lethality  would  ba 
sacrificed  by  reduo t ion  irnaliber,  and  present  information  seems  to  Indicate 
that  it  would  not.  Tha  requirement  for  special-purpose  bullata  In  rlfla  aiwouni- 
t-ion,  and  the  degree  to  which  this  should  ba  coaprenrioed  for  other  aonaidarationa , 
can  be  established  duly  os  tactical  p  re  c  opt  a  which  ara  not  within  tha  soopa  of 
this  report.  Tha  need  for  intorohangeability  of  rifle  and  maohlnv-gun  awnltion 
can  be  affirmed  or  0  out  radio  ted  only  upon  toot  leal  and  logistical  grounds,  but 
present  packaging  practice  aoens  to  imply  t)iat  interchangeability  in  the  Held 

in  net  essential.  Anunition  intended  for  rlfla  ua®  la  packed  in  tha  eight- round 
on  bloc  clips  whloh  ara  neoeasary  for  narml  operation  of  tha  XL  rlfla,  and 
isao hine- gun  assamltion  ia  packed  in  metallic  link  baits  whiah  are  naoaaaa ty  fear 
n»shlrta-gun  functioning .  Although  single  shots  can  ba  loaded  and  fired,  nawtsi 
laboriously,  without  clips  for  tha  HI  rifle  or  belts  for  a  machine  gua,  f®r  pro.®- 
tiool  purposes,  tha  aBowmltion  pc.oka.gal  for  one  weapon  is  virtually  usolees  in 
the  field  for  tbs  other.  The  situation  would  not  sawn  ba  ba  greatly  altered 
If  rifle  and  naohine-gun  ajosunitiea  ware  supplied  in  their  oan  raepsotivfc  caliber*. 

2.  Whils  tho  laad-ooro  exper iaeatal  caliber  .22  bullet  ie  superior 

in  amor^penatration  to  lead-eecw  caliber  «J0  •£  ball,  it  would  not  be  easpareble 
in  this  respect  to  caliber  .30  M2  AP„  *0  effort  has  boon  wade  to  develop  armor- 
pierclag  bullata  ia  tha  experimental  o  all  her  ,22  oare  ridge.  Thsre  are  certain 

advantages  associated  with  lead-eore  bullets  (of.  Thirtieth  Report  on  T81-2) 
which  indicate  their  superiority  for  a  genai'ei-jsjrpoe#  rifle  round,  and  It  wu 
felt  t!»t  rifle  fire  ia  relatively  ao  ineffective  against  armor  in  any  onsrfc, 
that  development  of  a  round  specifically  for  defeat  of  armor  was  unjustified. 

Thia  view,  however,  involves  tactical  oensi derations  which  ara  prabaibly  beyead 
the  props r  scope  of  thia  report.  If  ths  using  force*  express  tha  flaw  that 
armor- piercing  bullets  for  rifle  eiswunition  an?  asKontial,  it  c*ojm  reasonably 
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liANGK 

10  Yards  (Ri Mil) 
ll;0  Yr.rde  (Real) 

J -00  Yards  (simulated) 

n  aa  w  •  /nr  1  1  .  ji 

oOu  laru*  \K>ximi±n.\s\3<j. ; 
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probable  that  ft  o&llY>cr  ,22  AP  bullet  could  bo  doTOlopod  to  f.lve  performonne 
ocap&rablc  to  that  of  current  caliber  .JO  AP  bulleta. 

xv  concurs  i  (us 


A.  The  following  cono  busier,  s  are  drawn  with  respect  to  oonporiso®  between 
specific  perfor«ftnoe  characteristics  of  the  experimental  caliber  .22  H7  rifle 
aanunition  and  those  of  oalibor  .JO  M2  belli 

1.  The  oaliber  .22  affords  higher  inpaot  velocities  at  all  ranges, 
the  difference  being  apprsadnately  20^  at  the  natal#,  at  1000  yards,  said 
(Atf.  at  2000  yards. 

2.  The  caliber  .22  affords  flatter  trajectories  over  all  range#,  the 
difference  in  maximal  ordinates  being  about  ys%  to  I4C9C  at  ranges  up  to  1000  yards. 

J»  The  oaliber  .22  requires  lose  sight  adjustment  fear  elevatien  over 
all  ranges,  the  difference  being  about  JC^  to  UO#  at  rang®*  up  to  1000  yards. 

U.  The  oaliber  .22  is  less  def looted  by  oroee-wind,  the  difference 
being  approximately  25^  at  ranges  free  JOO  to  1000  yards. 

5.  The  caliber  has  lower  laqpaot  energies  at  all  exoept  wary  long 
ranges  (nearly  2000  yards),  but  the  terminal- ballistie  properties  -  penwtratiw 
end  lethality  -  with  which  impact  energy  is  mom  times  a  •  sedated,  were  not 
Inferior  for  the  oaliber  .22,  as  noted  below* 

a.  The  lead-cere  caliber  .22  bullet  will  perforate  light  armor 
plate  (l/trlnoh,  BBS  y>b)  at  greater  range  than  will  caliber  .JO  M2  ball,  the 
range  at  which  approximately  half  ef  the  fair  hits  perforate  being  between  100 
and  150  yards  fer  the  caliber  *J0,  and  at  about  hOQ  yards  fer  the  oaliber  .28. 

b#  The  caliber  *22  will  perforate  Ml  helmet*  at  greater  range  than 
will  oaliber  .JO  M2  ball,  the  range  for  mixed  results  (oomplets  perforations  and 
partial  penetrations)  being  about  900  yards  far  the  caliber  .JO,  and  about  1100 
yards  fer  the  ealibor  ,>22. 

o.  With  respect  to  lethality,  there  Is  sens  ewidwwe  that  the 
experimental  caliber  .22  bullet  is  slightly  superior  to  noet  oaliber  .JO  bullwte 
at  ranges  up  to  about  J00  yards,  that  caliber  .JO  bullets  nay  be  moderately 
superior  between  300  and  1000  yards,  and  that  there  is  no  important  difference 
between  the  two  from  about  1000  to  2000  yards*  The  cnrr-all  psrfwanae  of  the 
tew  calibers  is  therefore  probably  net  importantly  different  in  this  respeet. 

6.  The  caliber  .22  oertridg*  produces  less  resell  than  dees  the  caliber 
.JO,  the  free  recall  energies  being  about  less  if  eenpeosatsrt  were  used  with 
both  calibers,  end  about  y^s  leas  if  no  eenpeneaters  were  used  with  either  caliber. 

7.  The  weight  ef  a  eenpletc  round  ef  the  caliber  .22  amooitiou  is 
apprextsmtsly  J09(  less  than  that  of  a  round  of  oaliber  .JO  M2  ball* 

-16- 

CONFIDfcNTIAL 


CONf  lOENTIAl 


0.  The  caliber  .22  bullet a  eaq»loyed  in  this  teat  i’»ve  rather  bother 
accuracy  than  is  usually  obtained  with  caliber  .JQ  production  aimunition.b'ut 
this  difference  may  be  attributable  more  to  the  quality  of  the  individual 
bullet  let  than  bo  differences  Inherent  In  the  design  or  caliber. 

B*  The  ball-ty^a  propellant  available  for  these  teata  la  not  completely 
aui table  for  the  srpsriassntal  caliber  .22  cartridge*  producing;  an  undesirable 
accumulation  of  fouling;  in  the  bore,  which  fouling,  tends  to  inoremae  dispersion. 
Hcamver,  if  chrome- plated  barrels  are  employed,  the  aoouracy  ifl  still  very  good, 
affording  average  mean  radii  of  about  hJS  1  no  he  a  at  600  yards  with  the  ball 
prepella»t,  which  is  well  within  the  7.5-lneh  requirement  for  caliber  .JO  M2 
ball.  However  (free  the  J.l-inoh  mean  radiua  obtained  using  MR  propellant ) 
it  la  concluded  that  aoouracy  la  still  adversely  af footed  by  the  ba.ll- propellant 
fouling,  even  when  ohrene- plated  bores  are  employed,  and  that  ball  prwpoliaat 
of  mere  suitable  type  should  be  developed* 

C.  With  ms  poet  to  erosion  oharaoteri  sties  of  the  experimental  n— -nl  tlon, 
no  eonaluaien  Is  preeemtly  possible,  since  no  sufficient  Maple  of  award  tic®, 
no  suitable  weapons,  sad  ns  sasplstsly  satisfactory  propellants  were  available  for 
or  Mien  testing.  It  la  concluded,  however,  that  this  important  cheracterlrtio 

should  be  further  Investigated. 

v  ftttcafiSsi&iiOja 


A .  It  la  rerjswr sanded  that  e a— neats  be  Invited  frees  the  using  feroes  aa  the 
oautents  of  this  report,  and  that  the  a curse  of  further  development  In  the  field 
of  amall-oaliber  high- vwleolty  shoulder  weapons  take  cognisance  of  the  oenoenta 
elicited* 


B.  Centi agent  upon  the  express! on  of  further  interest  by  the  using  forces, 
and  subject  to  consideration  of  the  using  ferceo-  vises,  the  following  immediate 
course  of  development  is  re*» owaended i 

1.  Shoulder  weapons  of  suitable  type  be  equipped  with  ohreme » plated 
barrels  having  nine-inch  lead  of  rifling,  and  adapted  to  fire  aiwamaltlon  of  the 
type  employed  in  these  teata. 

2.  Efforts  bo  made  to  obtain  propellant  which  la  free  frees  the 
objectionable  fouling  characteristics  of  the  X  1*67.2  ball  propellant  used  in 
these  teats,  but  vdvieh  retains  the  desirable  Interior- balllstlo  properties  of 
the  X  1*67*2.  Is  this  regard,  it  is  further  ree amended  that  anti- fouling  agents 
be  incorporated  only  after  very  careful  cecal deration  of  other  approach#*  to 
the  problem,  since  recent  tests  in  other  oalibers  have  shown  that  such  agents 
nay  detract  from  the  do*  liable  erosion  performijoe  which  Is  charset  eristic  of 
ball  propellant. 

3.  A  quantity  of  the  experimental  aammitien  be  precured,  incorporating 
the  desirable  characteristics  indicated  by  these  teets,  for  further  development 
testing,  and  for  evaluation  by  using  forces. 
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U,  Quantities  of  weapons  and  aamuniti  rm  procured  be  sufficient 
to  provide  for  such  tests  as  using  forosc  ^ny  desire  for  their  evaluation 
of  the  sxperlaant&l  cartridge,  and  at.  least  four  weapons  and  25,000  rounds 
of  afflnunltian  for  erosion  testing  at  this  station. 


/  « 


r\ 

\ 

^A' 


1  ' -*h\  \  y-'-  ° 


kv.  c.  datb 

Chief  Sngineer 


APPROVE)  i 


'O 


//  J  /  / 

/  ■>:  .  "  'v/-' 

BESJAMIH  S.  OOOWTIN 


AAidstant  Director 
Sfcgineoring  Testing 
Devolojuat  and  Proof  Services 


a.  a.  gostafsq* 

CHI  ef 

Infantry  and  Aire  raft 
Weapon*  Dirialon 
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5  December  1955 


SPECIAL  NOTICE 


The  Development  and  Proof  Services  35th  Report  on  Project  No0  TSX-2 
1*  being  published  for  distribution  at  this  time  in  ineoepints  form* 
Appendix  C  being  omitted  from  the  initial  diatributiono  This  haa  be<°n 
made  necessary  in  the  interest  of  timely  availability  of  the  major  portion 
of  the  data*  and  copies  of  Appendix  C  will  be  distributed  separately 
as  soon  as  they  become  available  at  Aberdeen  Proving  Groundo 

As  noted  in  Appendix  A,  an  inquiry  made  on  23  September  55  elicited 
the  estimate  that  the  Army  Chemical  Center  would  publish  during  November 
1955  the  report  which  will  comprise  Appendix  C«  Reply  to  a  verbal  inquiry 
made  5  December  55*  however,  indicates  that  publication  cannot  be  accomp¬ 
lished  prior  to  about  1  January  5f>*  It  was  felt  that  the  remainder  of 
the  main  report  should  not  be  further  delayedo  because  some  urgent  re¬ 
quirements  exist  for  information  presented  therein^ 

Some  information  obtained  from  a  draft  of  the  Army  Chemical  Center 
report  during  September  1955  has  been  included  in  the  body  of  the  main 
reports  References  by  number  and  date  to  Appendix  C  have  been  left  blank 
in  the  body  of  the  main  report*  and  can  be  entered  by  the  custodians  of 
the  various  copies  when  Appendix  C  has  been  receivedo 

The  autb:>r  of  the  35th  Report  on  Project  NOo  TSl-2  has  reviewed  a 
draft  of  the  Army  Chemical  Center  report,  and  discussed  its  contents  with 
the  authors  of  that  report,  and  feels  that  the  conclusions  dealing  with 
wound  ballistics  are  adequately  subatantiatedo  However,  final  judgement 
on  this  aspect  of  the  experimental  work  should  probably  be  withheld  until 
Appendix  C  can  be  distributedo 


VHo  C.  DAVIS 
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7  JAN  1955  20  10 


1909  JAM  7  15  58 

DEV  k  PROOF  SERVICES 

ETO79  AFG,  W> 

EUC201 
HR  TjgTGH 

PE  US.PDA  6I4D 
R  071900Z 

FM  CCFCRD  DA  WASHDC 

TC  OG  AB&OEKN  TG  «D 

DA  GRKC 


FOE  D  AND  PS  Ofll  VT  C  DAVIS  FROM  CRDTS  CARTER  TT  OSD  I5I4B  RE  FCWtCCH 
CART  EM -DAVIS  6  JAS  55  CM  RBQUBST  TEST  PROGRAM  BE  CCWDUCTSD  TO  KVALOATK 
CALIBER  .22  SIERRA  BULLETS  FOR  APPLICATION  TO  CALIBER  .22  H  V  RIF  US 
PD  REQUEST  WOUND  BALLISTICS  TESTS  PCS  SAMS  BE  ARRANGED  WITH  ARM! 
CHEMICAL  CENTER  PD  COSTS  CHARGEABLE  TO  PROJECT  T8L-2 
* 

CFH  15L8  6  55  .22  ,ec  TSi-2 


0 lAW 


>  ONI  101  M  l  i A t 


MrWCDAsrlo/pB/22206 


19  April  1955 

APG  (o )  U7  l/l/£ 

CRDBO-PPS-AA 

SUBJECT i  TTsund- Bailie  tie  Investigatim  of  Caliber  .22  IUgh« Velocity 
Rifle  Ajwmition 

TOi  Commanding  General 

Ars^f  Cheadoal  Center 
Maryland 

1.  In  ocnplianeo  with  teletype  QRR  1548  dated  7  January  1955 » 

a  oopy  of  whioh  la  inolosed  herewith.  It  ie  requested  that  the  subject 
investigation  be  made  at  your  station.  It  it  suggested  that  the  in¬ 
vest!  gstien  be  aiailar  to  that  previously  conducted  by  the  Biophyeiee 
Divieion  on  the  Caliber  .22  Carbine  bullet,  and  that  data  be  furnished 
this  station  in  a  report  eisdlar  to  that  prepared  by  Dr.  AT  J?  Dsiesdan, 
of  that  Division,  designated  IffiER  Ho.  334*  dated  December  1954.  entitled 
"Wound  Ballistics  Assesaneut  of  the  *30  Cal.  Ball,  Carbine,  Ml  and  an 
Experimental  .22  Cel.  Ball  Carbine.8  Aonunlticm,  aanamiti on  oesponante, 
weapons  required,  exterior- ballistic  data,  and  any  further  assistance 
necessary  will  be  supplied  by  Development  and  Proof  Services  at  this 
station.  Representatives  of  DAPS  at  this  station  and  the  Chemical  Cotrpe 
liedloal  Laboratories  at  your  statics  h&vs  die cue sod  those  details. 

2.  It  is  requested  that  distribution  to  this  station  of  the  report 
of  the  subject  Investigation  include  20  capias  fer  distribution  as  an 
appendix  to  the  DAPS  reports  which  will  oarer  the  overall  tests  of  the 
experlaental  arsamitlsn.  These  copies  should  be  directed  to  the  atten¬ 
tion  of  Snail  Arms  and  Aircraft  Weapons  Branch,  AAA  Division,  DAPS. 

3.  As  acted  in  the  inclosure  herewith,  costs  for  this  program  are 
chargeable  to  Project  So.  T81«2. 


1  Insl 

1,  TT  <333  1548  dW  7  Jw  55 
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25  Eeptenber  1955 


APG  U71A185 
«DeO-DP-TI 

SUBJECT  1  Wound- Belli  able  Investigation  of  Oalibar  .22  Hlgh-Volooifcy 
Rifle  Ana mi t ion 

TOi  Cooaandi&g  f-«tvBrul 

Amy  Chesdeal  Coat er 
Maryland 

ATTHt  Dr.  8y  lander 

RffER®CE»  Letter,  fllo  APO  (o)ltflA62»  dat*4  19  April  1955,  aubjeott 
aa  above. 

1.  With  reference  to  paragraph  2.  of  tha  .lattar  sited  above,  it  ia 
requested  that  tha  diatrlbutloa  of  tha  raport  of  the  subject  InweatigA- 
tisu  ba  iaoreesed  froao  twenty  to  thirty  ospies,  and  that  those  ha  dl- 
raotad  to  tha  Infantry  and  Aircraft  Wes. pens  Dirisiesi,  Deeelocusnt  and 
Proof  Barrloaa,  at  this  station.  Tha  ixoreased  quantity  has  been  aada 
necessary  by  unforeseen  additional  distribution  of  the  overall  Develop¬ 
ment  and  Proof  Services  Report,  and  a  Haora  far  apuroodtnately  sewn 
unoomdtted  copies  In  anticipation  of  farther  additioes  to  the  original 
distribution. 

2.  Tor  purposes  of  planning  tha  publloatlec  of  tha  orarall  report, 
of  which  Dr.  Ddoadan'a  report  will  bo  an  appendix.  It  would  be  helpful 
if  taw  act  last  a  could  bo  glran  as  to  tha  probable  data  whan  copies  of 
Dr.  Dstoatan's  report  will  bo  aval  lab la. 

PGR  TBR  DIRECT dL,  DR9IL0PKBKT  AID  PRO®1  EKtlCESi 


1h«  C .  OATS! 

Assistant 


CMLR.fi- ML  (DI)  Lift  Ind 

SUB JKOT  i  Weimd-Sallletio  Investigation  o f  Caliber  .2?  High-Vel©oLby  Rifl« 
AraaamJtion  (23  Sep  55) 

APR  U7l/Uft3 

CIEM3CJLL  CORPS  MBS  I  CAL  I AB  ORATORIES,  Arsy  Chendeal  Center,  Maryland  7  OCT  1955 

TOi  Direct®**,  Development  (uvd  Proof  8enrioea,  Aberdeen  Proving  Ground,  Maryland 

1,  In  reply  to  paragraph  1  of  baaie  ooaaami cation  our  distribution  Hat 
will  be  oorreotod  to  include  the  JO  extra  oopiea  of  aub^eot  report. 

2*  With  reference  to  paragraph  2,  as  far  aa  we  knew  at  this  tine 
Dr.  Dnieadan’a  report  will  be  publiahed  in  Rovember. 

FOR  THE  COIMAHDXHG  CFFICERi 


CJHigJo 


/a/  Charles  I.  Harper,  Capt  Med.C. 

for  CHARLES  0.  MXOHBAU 
Lt  Colonel,  Cal  C 
Deputy 
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Round-  by  Round 


Data 


Charga-Praasuro  Mid  Charga  V.looity  Data 
Accuracy  Test* 


Faaetratioo  Tests 
Stability  Tots 

WounA- Ballistic  Tasta 
Cartridge,  Charter  and 


Bullst  Drawings  (Duel) 


l.OMHUENTiAL 


v.-M  :!.)</.NTiAl 


CHAJtOB-  PRESSURE  ABD  CRAKG  B- VKLOC  IT Y 

DATA 


CONFIDENTIAL. 


PRELLMINAKY  C  MARGE-  ESTAP I JSHVCCNT 


t 

DATE)  8  UoT«mbnr  1951* 

TIME  START® i 

11*00 

TIME  FINISHED)  1600 

UNIVERSAL  RECEIVER  NO,® 

197 

BARREL  | 

8-in.  Trrint 

AJSIHHITIC5?  TEMPERATURE  ‘ 

♦70  >. 

CHRCNOORA.PH  TYPSi 

Counter 

INITIATOR  TYPSi  Luo! line 

AMMUNITION) 

Cartridge,  Ball , 

Cal.. 22  HV| 

Bullat,  68  grain,  bo&ttail 

Prapellar.t,  JOito,  11*87*2,  AL  1*1362 

ROUfiD 

INSTRUMENTAL 

PSESSDRS 

CHARGE 

190. 

VELOCITY  at 

pal 

Grains  REMARKS 

1 

0532 

28,900 

38 

a 

2503 

28,200 

l 

2528 

2l*73 

28,1+00 

27,600 

5 

6  A  VO. 

21*57 

“a*9T~ 

J6.900 

16,53^ 

7 

2796 

Leat 

1*3 

0 

2875 

33,700 

9 

281*9 

33,»» 

10 

2872 

33,600 

11 

2852 

33,600 

12 

2«49 

33,525 

1? 

Lost 

36^*00 

1*6 

J181 

1*2,200 

15 

3135 

1*0,800 

16 

Lost 

1*1,600 

17 

• 

1*0,200 

18 

3156 

LpHtch  G 

19 

3001 

1*2,600 

50 

20 

3279 

1*5,200 

21 

J88L- 

*v-« 

22 

3236 

143,700 
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Pfer,«  Ho.  2 


PRESSURE  TEST 

MTEi  H  Hovmnher  1951* 

TIME  STARTS)}  ll*D0  TIME  FINISHED*  1600 

UNIVERSAL  RECEIVER  NOJ  197  BARREL  HO.  1  8- in.  Twist. 

AMMON  TTICN  TEMPERATURE  +70*  ?. 

CfiRuKCGRAFH  TYrSi  Counter  INITIATOR  TYFR;  Tumlline 

A1M7NITICN s  (Si xraa  kb  Page  1) 


ROUND 

INSTRUMENTAL 

PREOSUHI 

CHAHQ3S 

NO. 

VELOCITY  at  ?8', fpe 

Graias 

REMARK 

1 

328? 

1*5.200 

51 

Korol  oa«« 

2 

3327 

1*7.200 

capacity 

3 

3307 

1*6,000 

1* 

3307 

1*6,133 

5 

31*13 

50,100 

1*7,100 

53 

Charge  settled  by  rtagee 
during  loading*  ewer 

6 

3351 

normal  eaee  oapaolty. 

7 

JS gL, 

1*3,000 

a 

3371* 

1*8.1*00 

A 


n 

! 
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9  NovfJinl.or 

Par,®  No,  3 

VELOCITY  _Tl<r.T 

Til®  STARTED i  1325  TIME  FINISHEDi  1?35 

RIF  LI*  Aoournoy,  Cal.  .22  HV  BARRET,  i  10-in.  Tiri  *t  PREVIOUS  RDS.  73 

AMMUNITION  TEMPERATURE!  «70*F. 

ClffiCHCOSAPH  TYP?«  Counter  INITIATOR  TYPBi  Lualllii* 

TEST  AJOHJKmCK »  Bullet,  hall.  Cal.  .<2  RV,  60  grain  boafctml. 

Chg.  51  grain*  X^97»  AL  I1I362 


RD 

HO. 


1 

2 

2 

5 

6 

7 

8 

9 

16 

11 

12 

s 

15 

16 

17 

18 

19 

20 


INSTRUMENTAL 

VELOCITY  at  78* , fpe  TARGET  HO. 


5303 

5351 

3336 

3320 

JJVJ 

339U 

3327 

3353 

35W 

J2&. 


3376 

32 


3353 

3533 

3358 

3396 

JS&t 


Rd*.  1-10) 


2 

(Rd* .11-20) 


AV3&  3J62 
w.VARi  117 
e.  d;  31.8 


REMARKS 


Accuracy  100  yards,  indoor 
Mjwnaionsi  in  lnohas 


EH  HV _  SB 

1.53  1.30  1.60 


LJg  1.00  UgO 


\ 

\ 
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PtU’tJ  So  4  )( 

IBiL  VARIOUS  CHARGES  AP'D  F RIMERS 

DATE  i  2h  NAroh  1955 

UN  JVKHHal  Khxsxvwt  ;.u»  197  G+UGE,  iASEDTJSSi  Cal.  .22  H7,  6  inshes/tvm. 

BULLET »  Ball,  Cal.  ,22  HV,  60  Grain  BT 
CHARGE  AND  PRIMER I 

SAMFLE  At  51  Gnu  XI4O7.5.  with  O.56  grs.Tin  Foil  Addad,  HRA  120M  Primer 

SAMPIJ3  B»  51  Grc .  X092,  Tln-Dicod.de  coated.  Federal  215  Primer 

SAMPLE  Ct  51  Grs .  Xl+8 7.5  with  0.56  Ore  .Tin  Foil  Added,  Federal  215  Prlm*r 


SAMPLE  A  SAMPLE  B.  SAMPLE  C 


ROUND 

NO. 

PRESSURE, 

p*I  (Ctt) 

IV.  fpe 
at  76  ft. 

ROUND  PRESSURE 
NO.  pei(Ou) 

nr,  fp. 

ac  7S  ft. 

ROUND 

nn 

nvi 

§3 

Cl* 

ill 

IV.  fpa 
•t  78  ft. 

1 

1+5000 

Lost. 

2  1*31+00 

3215 

3 

1+5200 

3287 

1+ 

1*5200 

3310 

5  1+5000 

3270 

6 

1+1+700 

3266 

7 

1+5600 

332U 

8  U3600 

321+5 

9 

1+7000 

3351 

10 

1+61+GG 

3362 

11  h 2600 

3226 

12 

1+81+00 

3376 

13 

1*5700 

3329 

Hi  1+3000 

321+5 

15 

1+8500 

3392 

16 

1+1+000 

3279 

17  1+W+oo 

321+5 

18 

51200 

31+13 

19 

i+l+700 

3307 

20  1*3000 

321+7 

21 

5O5OO 

31+1+1 

I1P6OO  .* 

5«57 

23  U51+00 

3277 

21+ 

1+7200 

33U9 

25 

1+5600 

3318 

26  .  1*6200 

3292 

27 

l+ai+oo 

3369 

26 

1+5700 

33U 

29  1+3000 

3228 

30 

1+7700 

5358 

ATO. 

1+5050 

3312 

ATO.  1(3960 

J2U9 

ATO. 

1+7880 

3360 

Sbc.VAS. 

J600 

105  a*. 

VAR.  36OQ 

77 

St, VAR. 

6500 

175 

S.  D. 

1050 

26 

S.  D.  1160 

23 

S.  D. 

1930 

50 

3l 
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N  Hi;  l  N  1  IAI 


iHg®  ..  o..  5 
DATS*  9  J'in*  1959 

VET.OCXTY  TEST,  EFFECT  OF  SHORT i-U  BIO  PJLiREL 

RIFLE,  ACCURACY,  C*1..22  HV,  RECEIVER  NO. 

TWIST i  10  in. /Turn  PREVIOUS  SCWJDs'i  10 

CTiAROEi  51.0  Ora.  X-it87*2 
BULLET  i  v5ft-.Gr.  BT 


INSTRUMENTAL  VELOCITIES,  fp#  AT  78  F»et 


BARREL  LENGTH! 

27  In. 

BARREL  LENGTH! 

22  In, 

kd.u  no; 

17 

KD.  NO. 

IV 

1 

3U79 

11 

3399 

2 

3JU99 

12 

3309 

3 

3ii02 

13 

3333 

u 

35li2 

# 

14 

3578 

5 

35lU 

15 

3331 

6 

3*499 

16 

3360 

? 

3529 

17 

3381 

8 

3536 

1 

18 

3385 

3U39 

’9 

3399 

10 

35U1 

20 

3378 

A VO.  3509  AVQ.  3365 


CONFIDENTIAL 


33* 


CONt-iDGNriAL 


PRESSURE  TEST 


Page  ;;o.  6 


TIME  STARTED:  1510  TIKE  COMPLETED  1  15 JU5  DATE:  9  August  1955 

UNIVERSAL  R2CSr/ER  NO*  197  BARREL  NO.  1  (1  turn  In  0  inches) 

AlflOVZTICK  T  SMPiiRATURL  1  +70  *F. 

CilRCNOOFAPH  T'jTEi  Counter  INITIATOR  TYPE*  LuMline 

TSST  AMMUNITION :  Case, Caliber  .22  HV;  Bullet  68-grain  boattail; 

Charge,  51  grains  X1-I4.37.2  AL  Primer,  120  U. 

(INSTRUMENTAL  S:  P.  Velooity,  fps,is  at  79  feet) 

(PRESSURE,  p*i,  ie  radial  oopper  with  undrilled  cases.) 


ROUND  NO. 

VELOCITY 

PRESSURE 

1 

332 h 

51^00 

2 

3309 

50l;00 

3 

3369 

53000 

U 

3358 

51500 

5 

3360 

512*00 

6 

33^7 

50500 

7 

3381 

53200 

8 

5W>1 

52900 

9 

3383 

51500 

10 

3360 

51000 

n 

3592 

52500 

12 

3uoi 

51200 

1^ 

3392 

52700 

1a 

3576 

52200 

15 

3^51 

53300 

16 

3378 

50900 

17 

3U3 

538OO 

18 

3392 

52500 

19 

3376 

5W) 

20 

3399 

53000 

A vo.  3375  51985 


VAR. 

10^ 

3oOO 

S.  D. 

270 

1010 

CONFID£J4IiAJ' 


AC'TUHACY 


?  iiGTE 


■■  •  n *  ;n»  n  l  ia 


ACCURA J.1  TEST 


DATE  i  ?  lR»c.«ahc  r  1954  RANGEt  100  Yn  mH ,  Indoors 

FIRED  FRQMi  ikchin*  Rent 

CARTRIDGE i  Cal.  .32  HV  Rifle,  with  APT,  66-Cir.  Bullet,  1(2.0  Cr.  IMF  1,550 
RIFLE:  Aoo^raoy.  Cal.  ,22  HV.  (Rifling  aft  inAioat*d) 

Target  neasiireaent*  are  given  in  inohoe  for  10- shot  group* 


RIFLING  TARO  ST  SO.  BULLET  STO  SHD  ES 


S-'ir.  .T™i  et 

4 

Cann# lured 

1*30 

1.80 

1.80 

m  n 

2 

Uaeauno lured 

1.^0 

1.50 

5.75 

w  m 

A  VO* 

lJiO 

1.&5 

1.78 

10»  in.TwIrt 

3 

Gannelured 

0.75 

1.25 

1.50 

m  «r 

1; 

Umanne  lured 

1*25 

0.75 

1.30 

»  w 

AvU. 

— 

1.00 

1.00 

1-30 

GRAND  AVO. 

■ft  «r*> 

1.20 

1.33 

1.51* 

t  ■  * 

W' 

(FOR  ADDITICKAL  TT5  FORMAT  I  CR ,  VELOCITIES  WERE  MEASURED  DURING  ACCURA  CT  FEUNO| 

AVERAGE  INSTRUMENTAL  VELOCITIES  AS?  78  ft.  ARE  GIVEN  FOB  EACH  1Q-&H0T  GROUP* 


TARGET  NO:  AW.  IV,  fp*. 


1 

3264 

2 

3254 

* 

✓ 

3209 

4 

32*2 

AVO. 

3240 

CONFIDENTIAL 


t  ONI  !,.(  U  '  •  \l 


A  C-CWACY  TEST 


DAT  Sr  18  January  1955  RANG  St  600  Yards 

FIRST;  FRCMt  Machine  Root  DIRECTION  CF  FEREt  0S 

TTCKDi  J-9  fpa,  J0°  bo  120o 

CARTRIDGE*  Cal.  .22  RV  Hirie,  with  Awi  t>6-0r.  Bullet,  51*''  Or.  V7B  1+87 . 2 
RIF  lit  Aoouraoy,  Cal.  .22  HV,  10-lnoh  Twiat,  Ho.  it7h705'l 


Target  aea  cures*  rrt *  are  given  in  Inches  for  10-shot  groups 


TARGET  HO. 

HR 

HVD 

MHD 

EVD 

KHD 

ES 

1 

3*2 

2.0 

2.1 

10.1: 

6.9 

11.1 

2 

l*.l 

3-3 

1.9 

13.5 

6.5 

13.5 

3 

i 

3-2 

1.7 

15.2 

7  Ji 

13.5 

L 

12.6 

7-9 

7.9 

147.8 

33.5 

1*9.2 

(WGTEi  INSPBCTICH  CF  BARREL  SHOWED  HEAVY  FOOLING;  BORE  WAR  CLEANED 
WITH  KITRO- SOLVENT  AND  BRCHZE  BROTH  BEFORE  FURTHER  FIRING. ) 

5 

2.7 

1.6 

16 

6.3 

9.8 

9.8 

6 

U.6 

?.6 

2.5 

i<5.U 

12.1i 

18.6 

•  7 

— - 

ItO. 

26. 

1*8. 

*  One  shot  ndssfrd  kx6-toi&  target}  app  rood,  rate  dine aa ions  givsr.  are 
for  nine  shots  only.  Barrel  showed  heavy  fouling)  firing  dlsoonttnuoti. 


/ 


CONF-IDF  NTIAl. 


'N'r  lOL  N  :  1  A J 


ACCURAC  1  TEST 


Da  :  1  Captnmhor  RAN 'IE  i  '>00  ’/ ardfi 

KIKKI"1  KROMi  Mac-hine  Rost 
IND  i  Calm 

CA.RTRlIX.Ei  Cal ,  .22  HV  Rifle,  with  APC  68- Or.  Bullet,  51.0  Grs.  X  487.2 
RIRLEi  Aooureoy,  Cal.  .22  HV,  Chrorw- pla tod  boro,  10-inoh  twirfcj 


4  I’O  f  ,W  v 

PRCT.Rnfi.  - 

45 

TARGET  NO,' 

NR 

MVD 

MHD 

KVD 

EHD 

HR 

1 

3.9 

2.9 

2.3 

9-5 

9.7 

10.4 

2 

3.0 

2.4 

2.0 

9.5 

10.6 

10.7 

3 

3.2 

n  n 
£•/ 

2.1 

11*4 

7.4 

11.5 

4 

4.3 

2*4 

2.7 

11.7 

12.4 

12.6 

5 

4.2 

3-2 

2.2 

15.2 

10.5 

16.9 

6 

5.6 

3.3 

3.7 

12.1 

19.0 

19o2 

7 

5.2 

3.3 

3.0 

12.9 

12.2 

14.1 

8 

5.0 

3.5 

2.6 

12.4 

12.2 

16.5 

9 

3.7 

2.8 

1.6 

12.8 

7.9 

lj.l 

10 

4*5 

2.5 

3.2 

12,7 

9.8 

12.9 

AVBRA.GR 

4.26 

£.90 

2.53 

11.82 

11.17 

13.79 

CONFIDENTIAL 


ACCURACY  TEST 


DATS  I  2  Saptijobar  1955  RANGEa  600  Yards 

FIR!®  FRCNa  Vfeohin*  Rost 
WIND  a  Cain 

CARTRIDGE  Cal.  _Z-  KV  r"  '  -  -*+M  APO  68-Sr.  Bull«t,  51,0  ?,r#.  X  .2 

RIFLBi  Auv  '< '  xs  .  '  ’  ■  *  - - ••  •  -1  ~ . 

i  iuiV  '  )U>i> .  - 


xMAfrurcuantB  ar*  girtm  in  lraehas 


TARGET  NO. 

m 

UYD 

UHD 

EVD 

EHD 

*3 

11 

5.9 

3.ii 

l.J: 

13.9 

U.9 

lii.Q 

13 

h.l 

1.6 

5*1 

8.8 

15,6 

i5.e 

1> 

5.2 

3.9 

2.8 

16,5 

15.1 

18.5 

u. 

6*6 

5-1 

3.5 

17.ii 

13.5 

17.5 

15 

la. 8 

5.0 

5.1 

lo.j 

13  .u 

15.0 

16 

lj.5 

2.5 

2.9 

150 

10.3 

15.8 

17 

it. a 

3.8 

2.0 

11.9 

10.0 

13.8 

18 

U.5 

1.8 

3.6 

7.5 

16.9 

17.0 

19 

5-9 

U.9 

2.8 

16.1 

12.3 

19.3 

AVERAGE 

l*-90 

3.53 

2.78 

12*96 

11.06 

16.30 

CONFIDENTIAL. 


CONFIDENTIAL 


ACCURACY  TEST 


DATSt  15  Septftxafcor  1055  RANGEi  {>00  Yarde 

FIRSU  FRCMi  Maohine  Roet 
WIND  i  0  -  10  uqnh 

CARTRIDGSi  Cal.  .23  KV  Rifle,  with  JLPG  60-Gr  Bullet,  1+2, 0  Gr.  MR  1+350 
RIFL''«  Accuracy,  Cal.  ,22  5V,  hor*,  10-lnnh  ‘Twistt 

~RI  r.  Id  .  -  251 

Target  n**taur««bwrtiB  aro  given  in  lnohef 


1 

TARGET  *0. 

UR 

MVD 

MKD 

ETC 

BHD 

BS 

1 

1 

3.6 

2.9 

1.7 

11.3 

1^.9 

11.3 

1 

2 

5.7 

3.0 

1.7 

10.1+ 

7.6 

11.2 

1 

5 

2.2 

1.9 

1.0 

7.0 

lu7 

e.5 

1 

h 

3-5 

2.7 

1.0 

9.1* 

9*1 

11.6 

• 

5 

2.6 

1.7 

1.9 

6J+ 

7.2 

7.2 

*v 

• 

1V0. 

3.1 

2^ 

1.6 

8.9 

6.7 

10.0 

CONFIDENTIAL 


,;ONi  L’ N  UAL 


grr®7CR  -  BALLISTIC 

DATA 


BA  LlJSf  IC-F IBTSS''  REPORTS 
AMD 

RAULISTIC-COEFF  ICIEST  CCMPOTAT10S 
SHEETS 


CONFIDENTIAL 


;'ON(  lOtNTIAl. 


Data  from  the  i'ollflwing  BallietA«~Kiring  Reports  were  reduced  by 
Slaool  aethode  In  the  wanner  deoorlbed  in  the  Twenty-eighth  Report  on  Project 
Mo.  T81-2,  yielding  average  ballistic  coefficient*  with  respect  to  05.1 

M  fOllOWS I 


HATS  RCRSTOS  RULING  TWlfcT,  ^  rAwomi't  ULuuuiT  tO 


PIRKD 

xvmr.fi) 

Inehee/turn 

RAKOS, Yard# 

COHPFICESltr 

21 

Dee 

% 

10 

10 

Q~ 

to 

200 

•2U3 

3 

•Ian 

55 

10 

10 

0 

to 

200 

.237 

21 

Deo 

5l4 

10 

10 

0 

to 

600 

.2t*B 

3 

Jen 

55 

10 

10 

0 

to 

600 

.251 

a 

Dec 

5U 

12 

10 

0 

to 

1000 

.239 

a 

Doe 

5U 

10 

6 

0 

te 

1000 

.a*5 

30 

De« 

5b 

10 

10 

0 

to 

1000 

*239 

30 

Deo 

5b 

10 

6 

0 

to 

1000 

.21*2 

3 

Jan 

55 

9 

10 

0 

to 

1000 

•239 

3 

Jan 

55 

10 

e 

0 

to 

1000 

•SSi3 

12 

Jaa 

55 

10 

w 

0 

te 

2000 

•21*8 

12 

Jan 

55 

11 

8 

0 

te 

2000 

.21*5 

»  r* 
*1 

Jan 

55 

ft 

a* 

10 

0 

te 

evGO 

▲  ballirsie  coefficient  of  05,1  ■  .2j>?*,  whieh  it  a  simple  mn 

•f  the  value*  store,  and  1*  aleo  the  grand  average  of  the  seen  value  obtained 
at  each  range,  me  need  for  all  exterior  balllstlo  ealeulatiwe  In  this  report. 
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28.29 


79.75 


r  _■  ■:™— — : 

1  rr-lrtrv*-*  »*-*  ^  v* 

ft- 

[  Ft.  Jt»  ! 

Bolati'vo  Almilirii  Omwlty  l 

•0®9 

-15.5 

fbrta| 

-134 

Dlffinm 

.1  KL1 

taauaasaassry-w  na  rarrt! : 

& 

$ 

ft 

in 

i 

l 

ft 

* 

i 

s 

rt 

r» 

& 

#-» 

r4 

i 

s 

i 

2? 

1 

& 

ft 

« 

• 

R 

tf 

ft 

1 

§ 

I 

O 

Mi 

* 

$ 

114 

© 

e 

S' 

B 

t 

1 

It 

1 

-  4 

H 

1 

Ml 

1 

s 

n 

* 

* 

K  Jlrl 

S3 

i 

S' 

ft 

1 

£ 

1 

s 

& 

i 

1 

» 

i 

1 

-* 

i 

•« 

a* 

1 

i 

! 

i 

** 

1 

_ , _ 

e- 

« 

K 

14 

SI 

r- 

X 

l*» 

f 

? 

R 

G 

I 

i 

i 

* 

1 

* 

fc" 

« 

H 

a 

i 

I 

a 

1 

1 

1 

f 

i 

1 

3 

a 

s|» 

«0 

E 

i 

7 

1 

1 

1 

1 

? 

i 

I 

B 

R 

II 

tr\ 

E 

1 

o 

1 

1 

•t 

1 

S 

l 

B 

a 

R 

1 

•» 

E 

1 

B 

S 

1 

•1 

§ 

i 

§ 

1 

a 

R 

m 

i 

- 

5" 

ST 

i 

< 

i 

. 

< 

0""* 

t 

« 

3r 

_ 

j 

A 

(***-i3  * 

» 

§  < 
A  3 

cr-  *»' 

i! 

rH 

OJ 

Ld 

B 

E 

m 

m 

LL 

G 

rH 

a 

JL 

»  3 

Taapoartnir* 


QUADBITS  KlADIWJSt 


.  Id.  1»* 

Fir*d  H*.  IT 

«>• 


mad 

T*X. 

i'f 

Oea 

Wind 

7*et«r 

a 

•«6 

5 

"•9 

MLLI3TIC- cCByr  iu  nratr  ccmpotatioi 


y 


3 

m 

S 

1 


h 

$ 

S 


I 


M 

1 

£ 


t 


ft 


3| 

g 

* 

H 

I 

Pm 


3 

K 

K\ 

v  - 

o 

1 

K-> 

—  ■-— 

& 
0  i 

s 

K\ 

• 

H 

o 

a 

f; 

1  iCk2 

i  J 

1 

■ 

m 

«-i 

a 

kn 

i 

o 

X 

1 

to 

ft 

l£\ 

a 

g 

a 

iH 

© 

a 

1 

& 

♦ 

»  i 

1 

i 

1 

f 

i 

o 

•— .r- 

i 

i 

1 
j _ 

e 

ea 

I 

* 

» 

■ 

B 

a 

„  ..  . 

I 

ft 

cv 

« 

a 

rr' 

si 

NT« 

3 

, 

<  o 

& 

i 

i 

1 

H 

1 

_ 

a 

\'m 

& 

’ 

§ 

~  ( 

3 

A 

|  0v 

I 

l 

E 

% 

rrs 

tr> 

s 

1 

1 

1 

o 

a 

JCt 

t~- 

u\ 

I 

e 

# 

K\  — 

I  ® 

* 

l 

o 

i 

vQ 

£ 

& 

ft 

i 

ft 

a 

g 

*\ 

r*i 

$ 

§ 

* 

• 

$“*■ 

1 

1 

© 

$ 

8 

§ 

ft 

% 

1 

* 

© 

a 

g 

a 

<91 

& 

a 

H\ 

I 

i 

B 

I 

1 

I 

I 

! 

1 

B 

a 

Ik 

i 

1 

W 

E 

1 

.  K\ 

1 

8 

1 

1 

s 

» 

I 

a 

s 

i 

B 

*4 

r  ^ 

1 

f 

vO 

t 

1 

i 

1 

«*4I 

1 

B 

a 

E 

it 

* 

2 

* 

*»■ 

5 

« 

p 

V 

|4 

* 

< 

t 

* 

i 

>— ■— ■ — —  — - 

. 

*t**x)A 

s(w^)A 

r 

4> 

w 

4> 

i 

i 

* 

to 

A 

Si 

M 

I 

s 

> 

a 

m 

s 

Si 

r-l 

CVI 

■ 

E 

tt 

CA 

a 

3 

DKMMBtf 

SI 

J? 

a 

r  mu.: 


M.U-JE?TH5  fJSXMi  MPCKT  -  Haatiaiag  ValaoUsy 


.jgi’b*  flrwli 
1  21  Dggyfe*?  19% 


B*rr«l 

10-lath  tadst 


P  -  jUjgfe  t  «  g6g  Xjgg6  ,  *-  17te  £*.,  fc*  »yi  —  (fcppxnc. )  Dr»«  Pvmstli 

OU^laali  t«i0%  bgnvl 


! 


ft 


IT, 


I 


8 

r 

!H 

r 

I 

t 

& 

?<% 

§ 

1 

1 

V - 

$1 

If 

r* — •'■*' 

t 

8 

-4 

» 

a 

r- 

r*1 

~ 

1 

t- 

$ 

I 

I 

On 

• 

8 

"l 

2 

1 

'O 

» 

8< 

t- 

r-f 

2 

§  1 

& 

§ 

I 

n 

1 

E 

I 

8 

8 

_ 

-  -  - 

« 

& 

I 

s® 

1 

1 

i 

I 

1 

fl 

8 

§ 

s  § 

p* 

M 

3? 

1 

2 

St 

Q 

1 

8 

8 

t 

$ 

f* 

i 

KN 

I 

8 

§  3 

t- 

?! 

s 

1 

«6 

8 

1 

8 

1 

1 

I 

NO 

1 

8 

i  ® 

a 

8 

.2 

St 

i 

I 

2 

8 

8 

KS 

« 

1 

1 

r* 

<0 

i 

1 

E 

8 

1 

S 

2 

I 

1 

fl 

1 

ft 

1 

«- 

8 

1 

E 

C 

% 

8 

% 

- 

u 

I 

« 

1 

8 

1 

m 

ns 

E 

1 

. 

E 

8 

i 

*4. 

3 

p4 

s 

m 

t 

©* 

b 

fl* 

*»  ^ 
$  ** 

li 

5 

t* 

a 

p 

5" 

f 

I 

< 

t 

'V. 

! 

M 

< 

1 

TO 

S1 

J 

If 

CM 

S~~*> 

» 

s  > 

A  8 

£ 

1 3 

N 

K\ 

s 

V) 

CO 

OS 

s 

SI 

a 

»  7? 

BA.LLXOTIC  FISH©  RXFsSit  -  Rnwainlx^  Velocity 


Caliber 


••a:  m 


Date  Fired i 

3  January  1955 

jyz'Tr^Tizr^i  ac age 


(hm  S&* 


U7U7051 


Barrel 


J_ 


10»iaeh  twiirt 


Cartridge  Type  and  Lo% 

_ Spaalal  Ball  with  6ft-gr»  APS  m  BwlUi _ 

Tmst  hG5T  [FT.  ^ #58 

8CRSSS  DISTASCK  PRCSi  MUZZ IX I _ ^ 


I _ L_L 


7? 


BALLISTIC- COEPTIC Em  CCHFOTATIW 


! 


-3 


> 

H 


s 


! 


m 


! 


1 


t 

I 


3 

MX 

MX 

r- 

§ 

r- 1 

o 

R 

—  -  — 

§ 

& 

K 

MX 

1 

8 

M 

r-4 

O 

I 

s 

M 

5 

?1 

♦ 

fc 

- - 

§5 

MX 

8 

o 

R 

i 

I 

& 

o 

•H 

£ 

H 

Gx 

s 

o 

8 

§ 

HI 

8 

1 

• 

H 

fc 

R 

K\ 

>*> 

H 

9 

3 

R 

$ 

rl‘ 

fi 

fix 

£ 

a 

9 

a 

g 

ri 

a 

t— 

ft 

m 

iff 

3 

I 

* 

1 

1 

1 

r-f 

01 

1 

8 

I 

rH 

8 

9 

• 

8 

. ..  . 

§ 

1 

<1 

• 

a 

« 

§ 

1 

1 

i 

I 

B 

1 

ft 

8 

!  » 

K 

MX 

i 

K\ 

1 

i 

I 

I 

1 

1 

I 

01 

1 

1 

1 

ir 

MX 

s 

8 

$ 

1 

§ 

OJ 

1 

i 

U\ 

X 

1 

I 

I 

I 

i 

i 

6 

• 

c 

I 

i 

O 

8 

1 

1 

1 

B 

i 

o 

! 

1 

* 

m 

i 

i 

O 

8 

1 

1 

1 

fl 

i 

1 

I 

8 

■  11 

« 

1 

I 

H 

» 

i 

1 

I 

1 

B 

i 

B 

i 

* 

s 

0- 

§ 

J.v 

5“ 

r 

< 

£ 

< 

< 

f 

•w 

t 

\r# 

09 

2- 

* 

M 

i 

a* 

CO 

v-» 

1 

0) 

* 

1 

£ 

a 

« 

E 

pj 

MX 

-3 

B 

'•0 

| 

oo 

Cts 

o 

H 

B 

a 

mmm i 

H 

■3 

BALLISTIC  FEUK  ftlPOKT  -  RoaoLnin#  Velocity 

Calibor  Oua  No.,  , 

•22  h  y  U7U7051 

Caxtridgo  Typo  and  Lot 

Sp*olal  Bali  with  6&»gr«  AJPO  BT  Ballot 


Ditto  Firedi 
21  Docogi 

Bsurrol 


1^: 


10»ineh  twlane 


SCRJSKH  DJBTAHC1S  FSOi  MDZZLIi 

FIBST 

PAIS 

***  26.19 

Ft. 

79.73 

i — - - — . .  '■■■'■  i  - 

S3 

pin 

Ft,  2960 

3020 

Sol* tiro  Ataotpherlo  Donolty  1*097 


QUUUUJS  RBIPIKSt 


Boroiigkt 


Firing 


Differwno# 
U  WLla 


4 


c 

r4 

- 1 

5227 

e* 

V/ 

H 

r-f 

r  - 

CM 

1 

s 

KN 

§ 

8 

«-» 

l/\ 

P 

tf 

K-v 

i 

*il-  -  . . . 

i  fi 

WS  K\ 

r4 

1 

5 

t 

s 

E 

I 

i 

§ 

8 

a 

1 

vO 

i 

M 

1 

3 

& 

I 

ON 

E 

§ 

i 

§ 

§ 

■  r« 

§ 

n 

a 

i 

1 

3 

1 

1 

w\ 

1 

B 

1 

§ 

I 

I 

CO 

1 

i- 

I  | 

* 

|  » 

E 

i 

WN 

a 

i 

I 

f 

I 

§ 

E 

i 

KN  H 

ft 

ri 

I  ^ 

1 

1 

IfN 

« 

i 

1 

a 

E 

i 

I 

« 

» 

EH 

i 

* 

E 

1 

E 

i 

1 

1 

1 

i 

§ 

5> 

H 

1 

ii 

1  | 

1 

E 

E 

E 

t 

E 

i 

E 

i 

1 

| 

I 

3 

E 

1 

S 

i 

S 

E 

E 

E 

i 

I 

* 

.  <« 

■* 

I 

E 

■i 

E 

E 

I 

D 

i 

tfS 

•  1 

E 

6 1 

i 

3a 

* 

■ 

. 

. 

* 

* 

p 

_ lZ. 

if 

l* 

— 

■ 

! f 

< 

< 

a*-s 

1 

r~*. 

1 

H 

i 

'  M 

}  J 

A 

*** 

«> 

A 

***  0> 

}: 

1 

S 

<s 

u 

tr\ 

E 

E 

'O 

B 

<h 

a 

a 

21  3 

r*i 

ckdbg-1655 


i)*t*  Flrtdi 

21  D*w*b*r  l<«ii 


B*ra»l 


3-iaoh  Tvirt 


Oartrldf*  Tyf  »nd  Lot 

3p*oi*l  Ball  itth  60-gr*  116  XT  Ballot 


SORXBT  DZBTAKCX8  FRCK  XtJtZXJBi 


Ipt, 

|  86.19 

*'  T9.V 

Tt’  8900 

Tt.  , 

5«o 

Twqpwatw* 


qtspsu* 


BXOORD  PUS 


Salatl**  Atn>«pbori«  Doxulty  1*995 


BartilfiM 


Urine 


Tim  14. 

Plrad  B«. 


113 h 


im 


n% 


-0.2 

<0.0 

0*0 

-0.1 

-1*2 

40.1 

0.9 

f 

I 

I 

»l  8 


H 

ti, 

ON 


I 


I 

H 


ft! 


5*  ? 


i 

i 

t 


S  - 

1  *1 

I  ft 

U 

1  31 

*• 


! 


i  s 

E  3 
ft  > 


ft 

« 

§ 

H 

ft 

3 

. n 

N\ 

a 

— 

CO 

<8 

ft 

ft 

§ 

I 

1 

ft 

1 

a 

* 

ft 

1 

'i 

ft 

ft 

i 

ft 

I 

a 

co 

g 

ft 

i 

ri 

9 

• 

ft 

ft 

ft 

A 

ft 

ft 

1 

8 

H 

•H 

8 

K\ 

£ 

a 

ft 

a 

R 

* 

X? 

5* 

* 

s 

ft 

VJ 

• 

£ 

1 

s 

r** 

1 

i 

■ 

I 

I 

f? 

1 

E 

1 

I 

ft 

- 

1 

i 

o 

i 

7 

1 

ft 

I 

i 

E 

$ 

ft 

1 

| 

f*- 

1 

§ 

1 

i 

ft 

s 

i 

I 

i 

HA 

1 

1 

E 

I 

ft 

1 

E 

i 

s 

ft 

-  -  -  -J 

ft 

s 

i 

i 

ft 

I 

1 

I 

ft 

K\ 

ft 

ft 

E 

i 

»9 

iKj 

m 

1 

§ 

! 

I 

Ift 

1 

I 

ft 

1 

ft 

ft 

K 

I 

* 

• 

E 

ft 

-ft 

§ 

t 

§ 

E 

1 

ft 

I 

>4 

r 

s 

i 

tn 

- — 

ft 

§ 

ft 

§ 

I 

i 

E 

i 

ft 

I 

3 

• 

JM 

i 

i 

< 

I 

«a 

f 

J 

«*"S 

1 

a. 

•0 

v^* 

« 

#**% 

Q\ 

'*«*» 

Mi 

1 

/•N 

» 

> 

a 

* 

<A 

B 

E 

•* 

G 

m 

vO 

t-* 

<o 

On 

S 

ft 

a 

K\ 

rH 

Jwi 

it 

3 


8 

m 


(HDBG-1655  krm&t 


R4JXISTX0  FISIS3  MFCSci  -  ftwsalaln*  Telsetty 


Celibar 


.22  wr 


^  **'  U7U7051 


Barrel 


10*taoJi  taifft 


Cartridge  Type  and  Lot 

ap^eial  Ball  «ltk  66- jr.  ATO  Bf  Ball** 


SCRJfflS  DISTANCia  FHCH  MDZZLSi 


»DW  PAH 


26.25 


MOCK)  PUS  |  n*  2960 


Selatir*  Atao*pihari*  Dwurlty 


“Pt. 

79.75 


ft.  _ 


Tc-ccsTJcrorr 


-4“|  ja 
1  *2 


3  *, 

f * 

t  * 


jj  •  t 

"  -  - 

I  *  s 

£  ,4  H 

3  a 

4  fis 


*  iR  £ 

* 


a  _* 
*  $ 


I 


•H  ^  TO  CD 

s  n 


imp 


■  lie'll  I? 


SI? 


Mill 


’ll  HH<H|i 


<4  IO 
•  8 


tv  HS? 


t  a  i 


i  a  i  s 


s :  I  SI  1 9 1  » 


<  <  5  ^ 

r til  pi 


~  < 
K\ 


*"N 

A  £1 

O  w 


1  I  I 


%  »  3 


BAIA.ISTIC  FIRJOtt  3USPCST  - 

Rsnaining  Vsl/Mity 

Calibor  ^22  H  V 

Q\m  Bo. 

Biurel 

8**icah  Twlet 


Cartridge  Type  Mid  Lot 

68-w,  AFG  OT 


FIBS?  PAIR  Ft. 

a C,mu  DISTANCES  FROM  KDZtUi  _ _ 

SSOQKD  PATH  Ft. 


To^poimtur* 


QTUDRAffl  BlADimSl 


i  ?t*  E0@0 


Relatim  Ateocpherio  Density 

um 


Firing  Difforonoo 

2jt  njj 


Sore light 

-  9*2 


Ti*»  M. 

Fired  Mo. 


M9»  6 


Ire 

IT 

fP* 

cad 

IT 

fp« 

55US 

MdU3 

5368 

1868 

3fel5 

1276 

3W* 

1261 

3368 

1256 

31*0 

1271 

R62€e 

C«sp, 

Wlnd.fpB 


I 


I 


if 

if 

II 

;i 

1 


tV'  ,-' « 


II 


% 

JS*' 

,fev 


I* 


£•<<* 


4>  - 


K 

*H  f»4 

1 

— ^  8 

|| 

i-1 

1  i| 
;i  i 

s .  * 

i  a  • 

j  •, 

Ml 

t  ‘ 

i ! 

e?  • 

%  H 

- 

1  * 

1  ffl  1 

I  ,1  3 

8k  l  | 

„  j  5 

t  i  * 

y*  • 

*•*  h] 

» 

N1 

-rM 

Cn 

i 

a 

pr\ 

to 

fit 

EL 

JR 

Qs 

MV 

a 

ft 

O 

a 

KS 

ft) 

nO 

25tp  j 

CO 

1  a 

H  N  rl 

« 

tB 

i 

£4 

its 

• 

s 

ICS 

I 

s 

HS 

i 

I 

g 

& 

« 

i 

1 

r,  R 
1 

25 

5 

0 

i 

s 

a 

a 

• 

3 

£ 

a 

£ 

w 

8 

i 

Si 

a 

t 

1 

a 

K\  «M 

I 

a 

l 

1 

■ 

§ 

S 

l 

I 

I 

ICS 

1 

1 

a  a 
&  s 

I 

a 

§ 

_ 

E 

1 

i 

l 

f 

1 

E 

5  f 

| 

* 

m 

1 

1 

1 

I 

1 

i 

5  1 

1 

a 

i 

M 

I 

1 

i 

l 

....  - 

i 

i 

ICS 

E 

I 

a 

i 

i 

E 

1 

§ 

§ 

t 

i 

1 

E 

Rt 

1 

Ov 

l 

I 

? 

1 

I 

I 

l 

I 

1 

11 

1 1 

it 

nO 

i 

i 

« 

1 

§ 

1 

t 

1 

I 

» 

s> 

1 

1 

1 1 

3 

• 

& 

m 

> 

i 

Cvl 

5" 

, 

f 

& 

! 

* 

f 

Cft 

I 

w 

f  J 

/s  _ 

to  * 

*W 

A  « 

?  S'  " 

f  • 

tt  1 
m  13 

K— <* 

•“1 

*w#» 

* 

** 

« 

1 

d 

*  * 

•3  p* 

li 

r* 

m*r**+ 

M 

iwgir— i 

K\ 

MOMDMfN 

-Sr 

ITV 

vO 

t- 

ir^MH 

sc 

ov 

LLlLL 

a  w 

a 

$ 


1 


4 


£ 

i 

n  ^  n 

o 

. 

1 

n  i 

g 

n 

E 

* 

*1 

n 

rr 

I 

’I  w 

o 

$ 

'.'i 

$ 

& 

f 

flO 

1 

o 

i 

R 

& 

§ 

1 

o 

§ 

KN 

B 

• 

r? 

jj 

w 

a 

R 

§ 

K 

K\ 

i 

1 

§ 

k\ 

s 

W\ 

MT\ 

§ 

? 

S 

ss 

« 

g 

1 

I 

ir\ 

3 

| 

1 

o 

3 

3 

1 

§ 

1  ^ 

II  s 

1 

K\ 

I 

s 

a 

I 

o 

» 

3 

I 

1 

• 

1 

11 

1 

I 

l 

3 

i 

i 

utn 

3 

3 

1 

1 

II 

1 

1 

i 

I 

§ 

i 

1 

|T\ 

3 

3 

I 

H 

1 

1 

1 

I 

m 

1 

I 

i 

1 

i 

3 

I 

i 

<0 

1 

3 

f 

3 

• 

« 

1 

E 

I 

‘3 

I 

I 

I 

M 

i 

<o 

1 

M 

S 

i 

• 

Si 

Si 

$  k 

►  '■* 

5" 

t 

* 

t 

t 

f 

w 

f 

a 

? 

M 

.t' 

4 

a 

fk* 

«> 

A 

£ 

• 

A 

a 

H 

> 

a 

1 

14 

BB 

K-i 

B 

m 

'O 

— 1 

t- 

03 

o. 

9 

3 

a 

KtMM) 

K> 

1 H 

3 

Mm 

$ 


*1 

urv 


«» 

I 

i 


§  / 


vr 


BALLISTIC  Finite-  810*01  R*£*Onlnft  Velocity 


at*  Fired t 


ut  %  inn’f 


•i*  m 


C»«a  S*.  iiy^-719 


Barrel 


6-ioeh  twist 


GwtriAe*  Type  and  Lei 

Sfttolall  Ball  with  68-gr.  APG  BT  Bullet 


SORHV  DISTANCES  FBlli  KDZKLBi 


FIRSt  PAIR 

Ft. 

28.38 

Ft. 

79-91 

|ggg 

PAIR 

n*  2960 

n*  3020 

Relatiee  Ataospherle  Density  1.055 


Firing 


Difference 

9.3 


r~ 


BLULWUG  FER3B8  MPOffif  -  fewnlning  Voloalty 


Calitar 


•22  H  V 


ftm  l47l*Wl 


Data  Firadi 

12  January  1955 


Banwl 


lQ-Iaeh  twiafe 


Cariridg*  Typa  and  Lot 

Spaalal  Ball  adth  68-sr.  APS  BT  Bullai 


8CWU  D13TANCB  FRO*  WJZll&i 


TTBSZ  TkTR 


8SCCSD  PAIE 


7t. 


26.  J8 


Ft. 


Ft. 


79.96 


Ft. 


6005 


53 


Ralaiirt  Ataoapherl*  Oawdty  1*075 


onununr 

mi)] 

txs$ 

BaopoalgM 

-i»«6 

Firing 

ltiHg 

Diffaraaoo 

148.8  His 

Tina 

^irad 

1 

-L  -  -  -  — 

24. 

Ho. 

lit 

IT 

fP« 

Su[ 

IT 

fpa 

wfcsd 

Tal. 

fya 

Cos 

Wind 

Vootor 

biH 

Caap. 
Wind ,  Ip  a 

2i* 

3336 

72h 

15 

«*» 

-15 

*UB> 

2^ 

| 

736 

it 

-0.5 

-n 

- 

» 

3*96 

716 

9 

=0*9 

Kl 

067 

723 

B 

-♦.9 

"  5 

36 

3309 

7*7 

6 

-M 

-  6 

39 

33tf 

712 

5 

-1.0 

-  3 

ill 

39* 

7 «5 

3 

—1.0 

•  5 

ki 

3571 

7*9 

3 

-w& 

-  3 

ie 

nLe 

5W 

7«» 

5 

-1.6 

-  5 

iMs5 

3 

sar  ■ 

7» 

9 

-0.9 

*»  6 

„,  ■  ..-I—. 

• 

. 

BALLISTIC- 


£ 

S 

rn 

T”  — 

8 

CO 

s 

ft 

»f\ 

B 

1 

3 

M'S 

*• 

F? 

,  , 

1 

ri 

is- 

>e 

r  t 

3 

8 

i 

8 

;?f 

1 

9 

• 

a 

1 

& 

*A 

• 

1 

E 

& 

M\ 

E 

I 

8 

* 

a 

* 

a 

% 

sO 

# 

8 

• 

a 

. 

s 

r»  i 

8 

rc\ 

■ 

• 

* 

ar\ 

& 

i 

E 

|*» 

M 

a 

1 

a 

« 

i 

1 

§ 

9 

4* 

a 

§ 

* 

m 

1 

1 

8 

9 

£ 

H 

i 

W> 

ri 

8 

i 

1 

o 

1 

9 

• 

E 

8 

K\ 

1 

1 

W\ 

ft 

I 

$ 

I 

1 

a 

* 

i 

1 

a 

• 

* 

1 

8 

vO 

1 

E 

E 

% 

% 

I 

1 

ft 

* 

s 

9 

i 

ft 

E 

8 

E 

1 

8 

a 

g 

I 

i 

ft 

* 

i 

S 

A 

3 

ft 

f 

l 

E 

t 

8 

1 

g 

I 

I 

3 

j 

i 

I 

1 

§ 

& 

I 

£ 

a 

« 

E 

S 

I 

M 

i 

1 

ft 

i 

i 

I 

1 

§ 

* 

1 

WN 

ri 

1 

A 

ft 

8 

1 

* 

i 

ft 

* 

s 

$ 

I 

1 

Si 

a 

m 

> 

S 

s» 

*M 

1SM 

s 

A 

* 

i 

» 

1 

< 

f 

M 

f 

Ng.,** 

w 

3- 

? 

* 

a 

h 

CO 

A 

£ 

• 

3 

1 

r-^ 

a 

v»* 

* 

1 

A 

w 

M“\ 

ESI 

IA 

nO 

B 

CO 

On 

a 

a 

■■tlWB 

a 

a 

i? 

•3 

* 


«r> 

o 


|  BATJU 


TSTIC  VIST®  fUSPCRT  -  RMdaln*  V®  leal -tv 


Ft rad » 
12  jwmsry  3 


«BK! 


Calibar  >2,  3  y 


Cartridge  Typ*  and  Lot 


Oun  So. 


li|68719 


B&rral 


8-lnoh  twirfc 


Spaoial  Ball  with  66- gr.  iF3  BT  Bull-* 


fwsparahsra 


QftLKUUff 


FEftST  Sill 

n'  as.3fl 

Ft. 

79.96 

SBCCMD  nos 

n*  9995 

n*  6005 

Bwlatlva  Atwaapbaria  Damaity  i0xrft 

_ 

Bar*  fight 

-M 

SlriBC 

1»3^ 

Dlfforwnaa 
ltf  .8  Mila 

BiJUSTIC-COSmCIUHT  CCMFOTUICB 


fi 

H 


5 

6 


«> 

& 


U> 

4 


£ 


4 


5 

1 

1  AJ 

1  P 

1 

O 

o 

3! 

tA 

►A 

a 

A- 

a 

rH 

s? 

o 

H 

» 

£ 

" 

O 

8 

ltf\ 

O 

" 

3 

3 

CM 

* 

r~"  . 

s 

* 

w\ 

IrO 

P 

0 

rH 

fc 

K\ 

IA 

P 

1 

P* 

ft 

fH 

H 

I 

1 

rH 

a 

NO 

1 

8? 

s 

• 

Mfe. 

A 

K 

* 

S' 

ftCV 

1 

K 

K\ 

& 

o 

S 

1 

w 

rH 

>A 

IA 

M 

1 

ri 

EA 

t 

M5 

I 

CM 

© 

• 

§ 

* 

1 

X 

ft 

ft 

ft 

r3 

I 

B 

ft 

1 

ft 

« 

• 

|  ^ 

1 

* 

Ox 

1 

ft 

X 

a 

I 

3 

i 

ft. 

I 

| 

ft 

• 

|  8 

ft 

w> 

& 

»A 

1 

| 

ft 

1 

ft 

H 

1 

* 

» 

• 

i 

1 

rH 

1 

ft 

a 

1 

ft 

0 

ft 

I 

£ 

1 

i 

fl 

1 

1 

«\ 

rH 

ft 

ft 

* 

a 

1 

ft 

o 

l 

a 

I 

a 

1 

1 

o 

1 

! 

1 

ft 

• 

<0 

1 

a 

1 

% 

a 

1 

ft 

1 

rH 

fl 

X 

8 

$ 

i 

1 

«d 

8 

a 

B 

1 

ft 

1 

1 

I 

fl 

ft 

1 

1 

ft 

* 

3 

B  • 
3>g 

ft 

% 

«>1 

► 

ft 

s 

•a 

» 

o 

th 

1* 

ft 

f 

I 

< 

/-‘x 

5m 

>— * 

.16. 

< 

? 

4 

1 

'N 

#*> 

I 

M 

< 

I 

w 

O 

4» 

if 

* 

f 

sd 

w 

1 

On 

v^» 

tt 

1 

s 

• 

tov 

rH 

■w 

a 

IK 

o 

rH 

CM 

rra 

~X 

Wn 

B 

05 

On 

S 

3 

Lii 

H 

*1 

humtmm 

3 


9 

o 


H 


i 

i 


i 

o« 


3G-1655 


RILLTSTIC  FIMKl  RSPORT  -  HaMlnlng  Volwity 


*3?  H  V 


Calibar  Qua  No,  „  . 

him 


71+7051 


j  uai*  FI r»rl» 

j  '7  January  1555 

...  „  5££=SSECS«3 

Barrwl 

10»las& 


Cartridge  Typ*  and  Lot 

Soaolal  Ball  with  68- rr.  IPO  ST  Bullwfc 


SCRKXN  D2BTAHC88  FRCK 


FIRST  pm 

Ft. 

28*35 

Ft.  1 

79.95 

pp/tmm  w«J 

WMV  W1V  A  T  — 

F^J*  mne 

Ft. -  +nnc 

VWW^  j 

Taaporatur*  53 


QfflkWUJ?  RStDDGB  l 


Ralatir*  Ataocpherlo  Dwaclty 


Saraalght 


F  trine 


D&ffcrmn* 

1*7  mu 


BALLISTIC-  COOT  SCIBW  & 


m 

o 


;  v. '  N  i  • !  h  h  t  I  a  L 


PENKTRATIOI  TESTS 


Reoulti  firm  appraiwataly  ae  d*fin*d  in  0ED~ 

1IS09-PM,  Voloaa  III,  OFH  7-17« 

• 

Zamplmf  perforation  (C.  Perf.)  -  Pullrfc  p4Mt«  thrmigh 
pi* to,  or  km  or  both  »id*o  of  holnrfc  (l/o  llsor), 

a*  in4i**b*4. 

Ccnploto  poMftratlfn  (c,  P. )  -  »ull*t  open*  rlalbla  oroak 
through  plat*  or  first  side  of  balorb,  bob  do**  not 
paaa  through  plat*  or  *nt*r  halaot. 

BarteUl  Penetration  (P.  P.)  -  Ballot  atrlk**  fairly  but 
do**  not  prodao*  *  C.  P.  or  C.  florf* 

Pair  hit  »  Any  l^pwot  on  targot  net  within  an*  imh  *f 
•dg*  of  plat*  («r  periphery  of  pr*J*et*d  am*  *f  fcelaot), 
and  n*%  within  dlatortcd  aroa  frna  a  prrrloo*  impact  on 
the  aaa*  target. 


CONFIDENTIAL 
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_ _ _ PROOF  SKS5T _ _ 21  Seytejrfear  }955 

Plat*  Fwiatratior, 

.JO  Cal.  Ball,  SK,  Lot  FA  1491 

SAKGS 1  100  Yards 

TAROKTi  lA  Hone.  Plata  BUN  Jol; 

5  rdf .  Firad  for  Locators  and  Hamars 

TIME  ROPHSfl  HO:  RES 

1135  1-5  5  *  C.  Parf. 

HABGEi  150  Yards 

TARGET  1  2 A  Plata  BHH  36U 

5  rounds  PI  rad  for  Looaters  and  Waraor 

12U5  1-6  5  aa  p.  p. 

1  round  lark,  hit  a  previous  hols 

■  Coop  lata  perforation 
•  Partial  Prostration 


*  C.  Parf* 
*«P.  P. 


1 


r 


P 


CONFIDENTIAL 


.ONr'Dr  NTlAi. 


______ _ __ _ PROOF  SHEET? _ 20  September  1955 

PI*  be  Penetration 
.22  Cal.  Ball.  Tort  Aw mltlon 

HAJJGKi  500  Tarda 


TARGET « 

l/h  Be sac.  Plata  BHH  36I4 

5  rands  Fired  for  Locators  and  ftarnoro 

12  Mil* 

mas 

ROOM* 

U*50 

1  -  5  5  0.  Part. 

RAH 721 

550  Tarda 

2  rounds  FI  rod  for  Locators 

21  Soptofcor  1955 

-  11.5  ML  la 

lO^O 

1-5  h  C.  Port. 

1  f.  P. 

RAKSi 

lm  Tarda 

5  rsMctda  Fired  for  Looators 

-  9.6  Kilo 

1530 

1-5  3  c.  Port. 

2  P?  P. 

RIBGBi 

U50  Tarda 

20  Soptonbor  1955 

2  rounds  Plrod  for  Looatcro 

-  8  Mils 

1000 

1-5  5  P.  P. 

CONFIDENTIAL 


II 
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PROOF  SEEBT  22  S*pt«*bar  1955 


[to  last  Pometratiem 
.22  Gal.  Ball.  Tart  A— mltloc 


RUJUSl 
TARGET  i 

1000  xarda 

Staal  JWbaata 

5  xouada  Firad 

+  a*l*  iftia 

far  Looatora 

TXKE 

R0DID6 

1060 

1*6 

1  C.  Parf.  through  both  aid**  of  Hslwrt 

1  C*  Part,  an  Front,  atruok  rla  on  basic  of 
halnat. 

1062* 

7  -  n 

lo  Pair  hita 

1066 

12-16 

1  C.  Part.,  on  Front,  Bulga  on  roar  of  ha  last 

• 

1050 

17-21 

1  C«  Part*,  on  Front,  Bulga  an  roar  of  halnat 

Sr, 

/;  i 

1  C.  Part.,  on  Front,  rtruok  rim  an  roar  of  holnvt 

.’(i  s  . 

Jr- 

*i-  . 

$ 

RABG3I 
TARGET ( 

UOO  Tarda 

MmI  Balnrta 

♦  5-U  mu 

?:i 

1399 

1-3 

So  Hits  Fair  or  atharvlM 

& 

u 

2V>5 

3-6 

1  C.  Par f.,  out  bettan  of  balsnt,  aria  and  raar 

♦  5.!*  SUa 

1  P.  P.  Dantad  Front 

;— 

11*10 

6  -  11 

1  F.  F*  uantad  Front 

11*18 

12-26 

So  Fair  Rita 

1 

1627 

17  -  9 

2  P.  P*,  Dan  tad  Front 

CONFIDENTIAL 


,  ■  i  ;  ■  <\  i 


PROOF  S’.fBST  22  Soptenber  1955 


/lelrntri  Perpetration 

.50  Cal.  Ball,  IE,  Lot  FA  1491 


PAHGSI 

TARGET  1 

100C  Yard* 

Steel  Helmet* 

3  round*  FI  red 

for  Locator* 

THIS 

ROUNDS 

1115 

1-6 

1  P.  Pi  -  Drat  cm  Front  of  Helmet 

5  round*  -  No  Fair  Hit* 

1120 

7  -  11 

1  P.  P.  •  Dent  on  Front  of  Helmet 
u  rounds  -  Mo  Fair  Hit* 

1126 

12  -  16 

1  P.  P.  -  Dmtad  Front  of  Helmet 

2  C.  F.  -  Craolcsd  Front  of  Helmet 

RANOBt 
TARGET 1 

900  Yard* 

Steel  Helmet* 

121*5 

*-* 

1 

No  Fair  Hit* 

1251 

6-10 

1  P*  P«,  Dent  on  Front  of  Helmet 

1255 

10  -  15 

1  C.  P*rf.  Bulg*  on  Rear ‘ of  Helmet 

2  P«  P«,  Drat  on  Front  of  Helmet 

1305 

16-20 

No  Pair  Hit* 

1 5®9 

20-25 

2  C.  P.f  Cracked  Front  of  Helmet 

♦  a-5  uni* 


♦  5  «i» 


**«  Cntrap  let*  P*net  rati  obi  *r*«ta9d  through  front, 
but  bullet  did  not  rater  feelmat. 


•  n 


CONFiDENTIAl. 


•  on  r  i  ftf  NT!  Al 


PIXK-UQAKD  PSKienUJICW  AT  2000  Yard* 

DATE i  17  January  1955 

PIF1JS 1  Aoouraoy,  Oallbor  .22  HV,  with  10-lmh  Twiat 
BULLET  1  Ball,  Sp**ial,  Oalib**>  •££»  68-Orain  Boat- Tall 
CHARGE*  51  Ors.  T.  U67*2  1  Approjdja*,t*  ll?i  3UOO  fp*. 
TBUFESimSi  37J|*P. 

BEL.  ATM.  DENSITY s  I.O6I4 

TABOKTi  Thro*  oourooa  of  «ao-lnoh  bcarda,  ' 

to*  inch  befctfMn  0  enrasa . 


HUMBER  Of  FAIR  HH*S»  9 

COMPLETE  PESFCfimOW  OT 

ALL  TBRJS3  OGOiSSSi  8 

C.  PEHFi  &  TWO  COURSES,  3/i 

PKNETRAT 101  v  tiuhu*  1 

RICOCHET  (UBFUR  HIT), 

PBEFCBAIIOi  3/I4  BOARD  1  1 
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CO  N  f  i  D  ft  N  r  I A  l 


STABILITY  TKST8 

* 

YUf-a/tf®  F1SIMI 
MR  no  RECCED  HO;  8-146201 


CONFIDENTIAL 


:v.:;v-.i,i'i'U-ur  A.ND  TllOCF  5BCTICBLJ 
u, ffcWjSG  OROUNDiMAP.YTAND 
FIRING  RECORD 

OBJECT  OF  Ti-r-Vi  To  o-.ornino  the  Stability 
Fao’  or  of  a  Spooled  C^lii-ar 
,2P.  Bullet. 

d EvuixjnfBwr  i  ordt  s 
PROJECT  NO.  TS1-2 


MATSKI&I 

Caliber  JZl  Aoouracy  Rifle,  10  lnohos/turo. 

Oallhor  .22  Accuracy  Rifle,  8  inohoa/turru 
Yaw  Inducer,  1/1*  -  inoh. 

Frankford  Arterial  machine  rest. 

MQOITION 

Cartridge,  ball,  oaliber  .22,  Special,  hand  loaded  in  special  o &a»k  irith 
51  grain*,  Vi.  B.  X  li«7.2  propellant. 

FACILITIES 

No  apeoial  fanilltioa  were  requi rod , 


ROUND- 3 Y- ROUND  DATA 
Stability  FI  ring 

GTJli i  Rifle,  Aoouraey,  Cal,. 22,  Jki.ii7L7051  (10  inohes/turn) 

Rifle,  Accuracy,  Cal.. 22,  1*0.1/508719  (  8  inehea/turn} 

AHMUn H ION  1  Special,  Cal.  .22,  Ba  11,  AH'.  68- grain  BT  Bullet 

FIRING  (17  rounds  with  10-ineh  barrel  and  25  round*  with 

6- inoh  barrel)  wa*  oonduoted  on  2l*  May,  25  May  and  6  June, 
to  determine  the  appreaciaate  period  utd  to  obtain  satl  •fac¬ 
tory  degree  of  yaw,  and  ywe-oard  distribution. 


DATES  (F  T EST »  7-10  June  1955 

FIRING  RECORD  NO*  S-1,6201 
SHEET  1  CS'  s, 

AUTHORITY  1  TT  CRD  15l,8 
Dated  1  7  Jen.  1955 
V/ORK  ORDER  HO.  I  96W/0)j-00  w  . 


confidential 


It 


'  ONI  lOf-N  I  I A 1 


FIP.M:  RECORD  MO.  .i-  ,/501 
SHEET  0  OF  '$ 


G-Inoh  Be_rr*l 


ROUND 

APPROXIMATE 

TSKP&RATTIRE 

TIMS 

NO. 

YAW  , do gross 

Dsp.r^ea 

firy  Wet 

REMARKS 

Dsnso 

Distributism 

7  Juna  1955 

1305 

1 

10 

78.0  69.5 

1&0 

2 

10 

80*5  71.5 

1/(09 

3 

10 

90.0  73.0 

l/|li5 

l 

10 

78.0  72.0 

1900 

5 

10 

78.0  7/4.0 

I  flpwr—  Distribution  0  Juns  1955 

y  (Yaw  card*  wire  rsaovsd  at  stations!  1<,  5,  6,  9,  10.  11#  12, 

19,  20.  a,  ZU,  25  .  26  and  27) 


0920 

6 

10 

61.0 

99.2 

0930 

7 

10 

61.0 

58.0 

09*i3 

8 

10 

61,0 

58.0 

1000 

9 

10 

61.0 

59.0 

1010 

10 

10 

61.0 

58.0 

lCUinoh  Barrsl 

Sparts  Distribution 


li*07 

1 

10 

58.0 

57.0 

Ui20 

2 

10 

58.5 

58.0 

Hv35 

3 

10 

58.5 

56.0 

Danas 

Dlstrlbutlsa 

151U 

I4 

10 

58.5 

56.0 

1525 

5 

10 

59.5 

56.0 

1535 

6 

10 

59.0 

56,0 

YftMtladuoori 

1/Vlnoh,  far  all 
rounds 
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FIRL'K;  Ti-TOPJD  -;Ol  S-h/.201 

.  -;iu->rr  3  cf  3 


IKSTRUMatTAL  TELOCITY 

_ AT  £2  F«rt _  10  Jwit>  19r;5 

TIMS  HUUiai  VELOCITY 


1020  1 

3^ 

2 

?b6e 

3 

^iii7 

4 

31*60 

1035  5 

Average* 

3U59 

SlMttJRY 


The  stability  faotor  was  determined,  generally,  in  accordance  with  the  aethod 
outlined  in  Ballistic  Research  Laboratories  Report  No.  BRL  3U113,  «°d  stability 
formula*  fraa  URL  Report  No*  620.  The  dwteraL  nation  w*us  i«*.de  froa  firing  data 
for  two  different  barrel*,  with  9-inch  end  10-inoh  rifling,  respectively. 


From  date  with  the  &.inoh  barrel,  the  etabillty  factor  was  found  to  be  1*88, 
under  standard  meteorological  conditions  at  mussls,  corresponding  to  a  Moment 
coefficient,  1^,  of  0,923* 


From  data  with  the  lQ-lnoh  barrel,  the  oorre  spending  results  were  I.U4  for 
stability  factor  end  0.9li3  for  assent  coefficient.  The  weighted- me  an  value 
fear  Kg  ,  from  the  10  rounds  with  the  8- inch  barrel  and  the  6  rounds  with  the 
10-inah  barrel  is  0,931,  Using  this  valwe  of  ,  the  stability  factor  was  found 
to  b*  as  follows* 


BARREL 
RIFLING, 
Inches /Turn 


STAB  HITT  FACTOS 


STANDARD  JCTBCRO-  •  At  29,53-ia.  H 

L00I0AL  CORDHIONS  PRESSURE,  and  -6g4,  Tag. 


8 

9 

10 


1*61 

l*l£ 

1.16 


1.31 

uz 


APPROVED ) 


s  At  a  relative  atmospheric  density  of  1*38. 

/  -  , 


L 


0,  A.  GUSTAFSON  _  '/-M  E.  UXfKOffBKI _  ^ 


Chief ,  Infantry  and 
n'rcraH~Teap^«~giv 


Chief,  Snail  Arms  Br, 


a.  a:  MAHosir 
Ordnance  Engineer 


IHCLOSTJRBS » 


Y&w-oard  distribution 


Stability  Data  and  Results 
Phy.W  T.»t 


ir.r  J  m;;,rn  .  u  ,  i  -  '  u  *0  1 

it  i..;  ::  corl  , . .  .j-.v'.poi 


V A -.'A W )  !i  <:JTiuB\ITI Of . 


ST  A” 

1011  No, 

.’1ST, 

DENSE 

o  cards 

8-  Irek 

A.t  0  E  |  V  V  • 

at  oro!i  tO.aV.lori) 

Darrel 

STATIC®  Ho. 

DISTANCE, 

,  ft. 

DENSE 

SPARSE 

SPARSE 

DENSE 

SPARSE 

DENSE 

s farce 

1 

1 

8 

8 

25 

"~84”’ 

/*\ 

10 

10 

r\( 

C.O 

86 

3 

12 

12 

27 

80 

4 

U| 

20 

20 

90 

90 

16 

29 

29 

92 

92 

6 

lfi 

30 

30 

94 

94 

7 

7 

20 

20 

31 

31 

96 

96 

a 

8 

22 

22 

Q 

✓ 

2lt 

32 

32 

200 

200 

10 

26 

33 

53 

202 

202 

11 

28 

3li 

34 

204 

201, 

12 

30 

35 

35 

206 

206, 

13 

13 

32 

32 

iX 

14 

34 

34 

15 

15 

36 

36 

16 

16 

66 

66 

17 

17 

68 

68 

18 

18 

70 

70 

19 

72 

20 

74 

21 

76 

& 

22 

78 

78 

23 

80 

80 

aG 

62 

CONFinibNTlAI 
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Inol<Mmre  So.  i  -  Par,*  2 
FIRING  UK  Xfr.D  11 C..  S-L6201 

TAN- CARD  DISTRIBUTION 


(Single  o*rd*  at  oaoh  ataHott) 
jO-Iach  Baxro  1 


STATION 

SO. 

DISTANCE,  Ft. 

STATION  NO. 

DISTANCE,  Ft. 

DENSE 

SPARSE 

DENSE 

SPARSE 

DSNEK  SPARSE 

DENSE  SPARSE 

1 

1 

10 

10 

2 

15 

,70  20 

200 

3 

2 

20 

20 

21 

210 

£ 

25 

22 

220 

5 

3 

30 

30 

23 

230 

6 

35 

2ij 

2U0 

7 

1* 

ho 

UO 

25 

250 

0 

h5 

26 

260 

9 

5 

50 

50 

27 

270 

10 

55 

28 

2S0 

U 

6 

60 

60 

12 

65 

1? 

7 

70 

70 

l£ 

75 

15 

8 

80 

80 

16 

85 

17 

9 

90 

90 

18 

95 

19 

10 

ICO 

100 

20 

11 

.110 

110 

21 

12 

120 

120 

22 

13 

130 

130 

i£ 

li-0 

mo 

s£ 

15 

150 

150 

25 

16 

160 

J60 

26 

17 

170 

170 

27 

18 

180 

160 

28 

19 

190 

190 

ro 


CONFIDENTIAL 


oK'K-  r  vi-  ;.s 


v  ..  :\  A  ['■  r.  ..’.(VI  '  !*  }  3  I .  N 

;  5  --.:t  •  i '■.  rj.'"vj:v  •-^v 


py.  Report  Mo. _ r-S-  L-80 

Five  ( c. )  Onl.  . Bullet r,  Long 
Rifle,  Special  ari'.  r*  Firing. 

ofjbct  cf  test,- 


To  obtain  the  weight,  renter  of 
brevity,  moment  of  Inertia  and 
physical  dimensions  or  the  above 
bullet*. 

TXST  ? RCCKDJJRK ;  Small  Anna  Br,  -Kr. J. A. Mahoney 

l .  Instrumentation; 

Analytical  balance;  center  of  gravity 
tro’-fi;.,  torsion  penJuiur;  atop  watch, 
tuper-mleromster  and  contour 
projector. 

?.  Procedure; 

a.  Moment  of  inertia  was  determined  by  timing  the  rotating  of 
eech  'ullet  on  a  torsion  pendulum. 

b,  Physical  dimensions  were  obtained  with  the  super  micrometer. 

o,  Yaw  versus  major  axis  relationship  wae  measured  from  0° 
through  ?0°  at  1°  intervals  on  a  contour  projector. 

<1.  Center  of  gravity  was  determined  by  the  beam  and  scale  method 
us4ng  analytical  balances,  as  outlired  in  C.P.M.  3 1  pah.  10. 

MSE.’LtS: 

See  Appendix  I  for  date.. 


Project  Wo.  T81-? _ 

d.»rk  Order  Be.  gbb-iXi^-OO 
Befererves  C-.P.H.  ^0-3^ _ 


1  Incl 

Appendix  1 


Physical  Test  Laboratory. 


Signed; 


H.M,  Ja^leon, 
Measurements 

Section, 


* 

(U  lie  LASS  ;neD) 


omjBiv-  as-: 


HnpOl't  h'n  . 

5  her  t.  1  of  ’5 


Gal. i^U.rr,  LONG  KULl,  SPECIAL 


Bullet 

Ho. 

flody 

DU. 

Total 

Length 

(inches) 

Total 

wt. 

(OK) 

Canter  of 
Gravity 
(Inches 
from 

6a*  a ) 

Kosnant.  of 
OM  in . 
Axial 

1 

.2242 

.9448 

4.44^9 

•393 

.0’3?5L 

2 

.22^2 

.9452 

4.U3PR 

•393 

.022208 

.  224? 

.  q4  64 

4.4424 

.600 

.02283? 

it 

.22^? 

.94  1* 

U.4Uo3 

.398 

.o-:2724 

5 

.22^2 

.953? 

4.4Ji.?f 

.*K)1 

.022821 

HAJOH  1X18  VSE3U8  CSOEIIS  YAW 


t. 


Befjreaa 

Ma,5or 

Degroaa 

Major 

Yaw 

Axi  » 

Yaw 

Axi* 

0® 

. 2242* 

11® 

.2966’ 

1 

.2271 

12 

.3090 

2 

.2)18 

• 

*3183 

3 

.2368 

14 

.3319 

4 

.  2426 

15 

.3451 

5 

.2480  y> 

i6 

.3597 

6 

.  2^41 

17 

•  3709 

7 

.2601 

18 

.3868 

8 

.2674 

19 

.3982 

9 

.2754 

20 

.4146 

10 

.2861 

Appandix  I 


,fc 


-  ^Kt** 


Inart  la 


xrBn»Ter«e 


.  213381 

.212967 

.215208 

.213838 


tfr  S-  i.vi 


flaport  lio.  ‘■V-I'- 
?  of  } 


C.VL.  .  22  BTrLLCT.  L^N,}  RULE,  SPECIAL 
Method  of  Ooiryutln*’:  Komenta  of  Inartla  -  Tranaveraa 


y 

f 


( 

£ 


*• 

£ 

i 

f 


i 

i 


I..  -  -1, 

ii  ^  1. 

■h  *  “2S  -'s 


I  i  (104.63571)*  -.?7l*093«l 

l”  r  (9?. 88141  )K  -,?4l93?50 
''  U.7f»Uv.)K  «  .03216131 
K  a  -0027361314 


I 


n 


-1 


L 


1  H 


I.. 

rt 


(.OOS7361314)  (104.63571) 
.  ?“40=)3S1 

,01??03?4  Km.  In. 


ils  _Is 


- , ? 74093*1 


I  -  (-0027361314)  07.88141)  -,2Ul93?5u 

i"  .  . ?54l3R*74  -.74193250 
•  .01220324  tern.  ln,? 

n 


I  r  (.0027361314;  (82,4464)  01220324 

IP  =  ,22r35«4l8  -.01220324 

IP  =  .21538094  «n.  ln.? 

P 


V  A«f  . 


I  .  Monant  of  Inertia 
K  at  Conatant 
t  b  Ti*e  of  awing 
L  a  Large  teat  uii 
S  m  Small  teat  anise 
K  *  Holder 
y  -  Projectile 


!• 


r 

n 


Appendix  I 


She*  t, 


OBJDfl-j-  ISf  S  -  LS 


OAX.  22  BULLET,  LGHG  HTVLft,  SPECIAL 
Me  ihoa  o°  Oom^u*.  in/  Moment  ■  of  Tnertis  -  Ax  ini. 


I.,  -  *trT  -I, 


I  3  (39.oi876?)K  055^5 

l|j  «  (25.796241)1  -.0264191 
13.222521K  r  .0290254 

K  -  .0021951487 


-I 
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I  *  (.0021951487)  09-018, 76?)  -.055444' 
I*?  -  .0856520  -.0554445 
I  *  .0  VO  20  75  8®-  in." 


I  (.00719514?, 7)  (?5. 796241)  -.0264191 
=  .0566?66  -.0264191 
I*  .  .03020’?  gra.  in."5 


I  s  (.0021961487)  (24.35422?)  -.0302075 
1,  »  .0534611  -.0302075 
Ip  s  .023254  In. 2 


Key : 

I  =  Moment  of  Inertia 
K  -  Constant 
t  ^  tine  of  swing 
1  -  Large  test  mass 
a  -  Small  teat  mass 
B  -  Holder 
P  =  Projoctila 
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